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1.0 Introduction
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This Pre-Design Investigation Work Plan for Groundwater has been prepared to
describe the pre-design groundwater sampling and associated studies to be performed
by the NL Industries/Taracorp Superfund Site Group (the Group) towards completion
of its remedial design obligations for the groundwater remedy at the NL
Industries/Taracorp Superfund Site (the Site) under the terms and conditions of the
Consent Decree, the Statement of Work for Remedial Design, the March 30, 1990
Record of Decision (ROD), and the September 29, 1995 Decision
Document/Explanation of Significant Differences (EE/ESD).

1.1 Purpose of the Pre-Design Investigation

The purpose of the Pre-Design Investigation is to update the existing groundwater
quality data for the Site, as well as determine selected soil and aquifer characteristics.
As part of the Pre-Design Investigation, the existing site monitoring wells will be
redeveloped and selected monitoring wells will be replaced, as necessary. Some wells
will also be added to expand the existing monitoring well network at the Main
Industrial Site, and to evaluate the presence of any impacts to shallow groundwater in
the Remote Fill Areas (Eagle Park and Venice Township). Monitoring well
installation, groundwater sampling and analysis, in situ hydraulic conductivity testing,
and collection and analysis of soil samples are included in the scope of work for the
Pre-Design Investigation.

1.2 Organization of the Work Plan

This Pre-Design Investigation Work Plan is organized into five sections of text, plus
references, tables, figures, and appendices. A brief description of each section follows:

Section 2.0, Background, describes the Site conditions, presents information on the
history of the Site, and presents the results of prior investigations.

Section 3.0, Description of Pre-Design Investigations, describes the specific sampling
activities and associated studies that will be performed as part of the Pre-Design Field
Investigation.

Section 4.0, Project Organization and Responsibility, identifies the key personnel assigned to
the project team for the Pre-Design Investigation and describes their project
responsibilities.

Page

1/15



Final Pre-Design
Investigation Work

ARCADISGERAGHTY&MILLER Plan

NL Industries/
Taracorp
Superfund Site

Section 5.0, Remedial Design Schedule, presents the schedule for completion of the Granite City, Illinois
remedial design activities, as presented in the U.S. EPA Statement of Work for
Remedial Design and Remedial Action at the NL Industries/Taracorp Superfund Site.
A detailed Gantt chart schedule, which identifies the major project tasks and associated
timelines, is provided.

Appendices, Supplemental project plans including a Field Sampling Plan (Appendix A),
a Quality Assurance Project Plan (Appendix B) and a Health and Safety Plan
(Appendix C) are also provided as appendices to the Pre-Design Investigation Work
Plan, as well as U.S. EPA's comments on the Draft Pre-Design Investigation Work
Plan (Appendix D).
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2.0 Background

2.1 Site History

The NL Industries/Taracorp Superfund Site (the Site) is the location of a former lead-
acid battery breaking and secondary lead smelting facility in Granite City, Illinois (see
Figure 1). Metal refining, fabricating, and associated activities have been conducted at
the Site since before the rum of the century with secondary lead smelting conducted
since 1903. The Site is located almost entirely within the cities of Granite City,
Madison, and Venice, in Madison County, Illinois, approximately two miles east of
downtown St. Louis, Missouri. The Site has been divided into three principal areas:
the Main Industrial Site, the Adjacent Residential Areas (within the cities of Granite
City, Madison, and Venice), and the Remote Fill Areas. The Main Industrial Site is
approximately 30 acres in size; the Adjacent Residential Areas consist of
approximately 500 acres; and the Remote Fill Areas include locations in Eagle Park
and Venice Township [Woodward-Clyde Consultants (WWC) 1995].

Operations ceased at the site in 1983. Lead and cadmium concentrations have been
observed in surface soils and groundwater at on-site and off-site locations (IEPA,
1983). The off-site locations at which lead concentrations have been observed include
Eagle Park and Venice Township, south of the site, where hard rubber from battery
cases was utilized as fill material and/or paving material by private parties and Venice
Township. Construction of a multi-media cap over a former waste pile at the Main
Industrial Site is scheduled for completion in August 1999. Remedial actions are also
currently underway to address source control at the Remote Fill Areas.

2.2 U.S. EPA Selected Groundwater Remedy

O'Brien & Gere based the selection of the proposed groundwater remedy for the Site
on the analytical results of groundwater samples collected during the RI/FS (O'Brien &
Gere Engineers, Inc. 1988) and WWC during the PDFI (WWC 1995). The proposed
remedy consists of groundwater containment on the Main Industrial Site and
monitoring in the Remote Fill Areas. The active system would be designed to contain
groundwater emanating from the Main Industrial Site by installing a series of
extraction wells, which would be pumped at a rate sufficient to control off-site
groundwater flow. The water produced from the extraction wells would be pre-treated,
if necessary, and would be discharged to the local Publicly Owned Treatment Works
(POTW). Because the extent of groundwater impacted with lead and other metals at
the Main Industrial Site has not been completely defined by previous studies,
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ARCADIS GERAGHTY&MILLER

additional monitoring wells were required by USEPA and are proposed here as part of
the present Pre-Design Investigation. The wells at the Main Industrial Site will be
located downgradient of the former Taracorp waste pile. The groundwater action for
the Remote Fill Areas will consist of long-term monitoring, and usage restriction.

2.3 Regional Hydrogeology

The Granite City area is situated within a bedrock valley cut by the Mississippi River
(Bergstrom and Walker 1956). The preglacial bedrock valley has been filled with
Recent Alluvium and glacially derived valley-train materials (collectively referred to as
the valley fill). The valley fill in the Granite City area varies between approximately
80 and 120 feet thick, with the materials thinning to the west towards Chain of Rocks
Canal. The river channel at Chain of Rocks, which is west of the Chain of Rocks
Canal, is reported to intersect bedrock (Bergstrom and Walker 1956).

The valley fill includes silts and clays at or near the surface deposited during recession
of floodwaters. As is evidenced by Horseshoe Lake, an oxbow type lake, immediately
to the east of Granite City, the Mississippi River has migrated over time across the
broad bottom lands, which are 6 to 8 miles wide in the Granite City area. The channel
migration, the associated cut-and-fill actions, and the flooding have produced complex
hydrogenous deposits of varying thicknesses.

Investigations conducted by the Illinois State Water Survey (Piskin and Bergstrom
1975) indicate that the sand and sand and gravel deposits below the surficial silts and
clays, become coarser with depth. At the base of the valley fill deposits in the Granite
City area; 20 to 35 feet of clean sand and gravel are encountered (Bergstrom and
Walker 1956). These deposits become finer to the east and grade into dominantly sand
and silt in the Horseshoe Lake area.
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Groundwater in the Granite City area occurs in valley fill deposits under water table or
leaky artisan conditions, depending upon the extent to which fine- and coarse-grained
sediments are interbedded. Locally, portions of the surficial silts and clay may be
saturated and would therefore be under water-table conditions. Bedrock while
saturated, is generally not considered a significant source of groundwater in the
bottomlands area. The bedrock is generally of lower permeability with water being
yielded primarily from fractures.

Generally groundwater flow in the valley fill deposits is from northeast to southwest in
the Granite City area. Locally, groundwater pumping and the associated cone of
depression will change the regional groundwater flow pattern. From 1978 to 1980,
groundwater level monitoring performed by the Illinois State Water Survey (Collins
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and Richards 1986) identified a water-table depression on the west side of Granite
City, which appears to be associated with a pumping center.

Rainfall and floods recharge groundwater under non-pumping conditions. The
Mississippi River is a major groundwater discharge area under normal river stage
conditions. Under high flow conditions when the river level is higher than the water
table, the Mississippi River will serve as a recharge source for the valley fill aquifer.
In situations where high volume pumping is occurring near the river, flow will be from
the river toward the pumping center.

The Illinois Water Survey indicates that groundwater usage in the Granite City area is
for industrial purposes and that fluctuations in groundwater usage were related to the
cyclical nature of the area's steel industry (Collins and Richards 1986). The local
water utility district, which serves Granite City and the adjacent communities of
Madison and North Venice, indicates that it uses treated Mississippi River water in the
area's distribution systems.

2.4 Nature and Extent of Impacted Groundwater

A summary of the results of previous groundwater investigations conducted at the Site
by the Illinois Environmental Protection Agency (IEPA), O'Brien & Gere and WWC.
The following summaries focus on well development, groundwater monitoring
techniques and the analytical results.

2.4.1 Investigations Conducted by the IEPA

In 1981 and 1982, the EEPA conducted an investigation into the impacts to
groundwater in the Granite City area from the 3-acre storage pile located within the
city boundaries. The results of this investigation are summarized in a report entitled.

In October 1982, four monitoring wells (MW-101, MW-102, MW-103 and MW-104)
were installed by Taracorp at the request of the IEPA. The analytical results of
groundwater samples collected from these wells in November 1982 indicated that the
downgradient well (MW-104) contained an elevated concentration of lead (0.05 parts
per million [ppm]). However, the IEPA later questioned the integrity of these samples
and actually discarded the results as invalid because the samples were not filtered in
the field (IEPA 1984). Based on these data, the IEPA determined that additional soil
and groundwater sampling should be conducted (IEPA 1984).

In July 1983, the ffiPA installed eight monitoring wells (MW-105S, MW-105D, MW-
106S, MW-106D, MW-107S, MW-107D, MW-108S, and MW-108D) at the Site.
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ARCADIS GERAGHTY& MILLER

These wells comprise a two-well cluster with "S" denoting a shallow well installed at
the water table and "D" denoting a deep well installed 10 to 15 ft deeper than the
shallow well. Specific details regarding well development were not included in the
reports reviewed by ARCADIS Geraghty & Miller. The groundwater sampling logs
from each of these sampling events specify that all samples were filtered in the field
prior to preservation, and that field parameters for pH, specific conductance, and
temperature were measured.

Groundwater samples were collected by the IEPA from Monitoring Wells MW-101,
MW-102, MW-103 and MW-104 in January, February, June, August and November
1983 and from Monitoring Wells MW-105S, MW-105D, MW-106S, MW-106D, MW-
107S, MW-107D, MW-108S and MW-108D in August and November 1983. The
results of the sampling and analysis program indicated that the concentrations of lead
in each of the monitoring wells sampled were below the Illinois General Use Water
Quality Standard (35 111. Adm. Code 302.208) of 0.1 ppm.

Based on the data collected by IEPA in 1982 and 1983, impacts to groundwater quality
were not an issue of concern for the Site. In addition, the concentrations of lead
detected in the groundwater samples collected were below the MCL of 0.050 mg/L,
which was in effect from 1975 through June 1991.

2.4.2 Investigations Conducted by O'Brien & Gere Engineers, Inc.

O'Brien & Gere conducted a Remedial Investigation/Feasibility Study (RI/FS) at the
site between 1986 and 1987 on behalf of NL Industries. As part of this investigation,
two monitoring wells (MW-109 and MW-110) were installed in July 1987. The
specific well development techniques utilized by O'Brien & Gere were not included in
the RI/FS Report (O'Brien & Gere Engineers, Inc. 1988). The RI/FS Report refers to
the RI/FS Work Plan Addendum (O'Brien & Gere 1987), which specifies the well
development techniques to be utilized during the RI field investigation.

The monitoring well development procedures summarized in Appendix D of the RI/FS
Work Plan Addendum, identify three well development techniques that may be used to
develop Monitoring Wells MW-109 and MW-110. The procedure specifies that "air
surging, pumping, or bailing groundwater from the well would be conducted for a
minimum of 2 hours until relatively sediment-free water was produced. The actual
development technique used would depend on the size and depth of the well, and the
volume of groundwater in the well" (O'Brien & Gere 1987). Although the
development methods specified by O'Brien & Gere are generally acceptable methods,
it does not appear that the development techniques were effective at adequately
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ARCADIS GERAGHTY&MILLER

developing these monitoring wells because groundwater samples collected from these
wells were consistently very turbid.

In January, April, August and November 1987, O'Brien & Gere collected groundwater
samples from monitoring wells at the site. The field sampling protocols specified in
the RI/FS Report reference Appendix D of O'Brien & Gere's RI/FS Work Plan
(O'Brien & Gere 1986). During each of the four groundwater sampling events
conducted by O'Brien & Gere in 1987, groundwater samples were consistently filtered
in the field prior to sample preservation for metals analysis. In addition, groundwater
samples collected from five of the monitoring wells (MW-102, MW-106D, MW-108S,
MW-108D and MW-110) were also analyzed for total lead.

The groundwater elevation data collected by O'Brien & Gere indicated that the
shallow unconsolidated aquifer was south-southwesterly with a hydraulic gradient
from 0.003 ft/ft to 0.00075 ft/ft. The south-southwesterly groundwater flow direction
is towards the Mississippi River.

Tabulated summaries of RI/FS field investigation data are provided in Attachment 1 to
this Work Plan. The tabulated summaries include monitoring well construction details,
sampling history for each monitoring well, and analytical data collected by O'Brien &
Gere during the remedial investigation. This summary was excerpted from the Review
and Comments on the U.S. EPA Proposed Groundwater Remedy prepared by
ARCADIS Geraghty & Miller for the NL/Taracorp Superfund Site, dated April 1995.

2.4.3 Investigations Conducted by Woodward-Clyde Consultants

After completion of the RI/FS by O'Brien & Gere, WWC conducted the PDFI between
November 1991 and June 1992 (WWC 1993). The objective of the PDFI was to
collect the data necessary to implement a remedial action for the site. As part of the
PDFI, four monitoring wells (MW-103-91, MW-104-92, MW-109-92 and MW-111-
92) were installed to depths of 69 to 72 ft below grade to evaluate impacts to deeper
groundwater zones at the site.

As part of the PDFI, WWC conducted groundwater sampling in July 1992. After
completion of the PDFI, WWC conducted groundwater monitoring in October 1992,
March 1993, September 1993, April 1994, July 1994 and October 1994.
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A summary of the historical analytical data collected by WWC at the Site is presented Granite City, Illinois

in Attachment 2 to this Work Plan. This summary was excerpted from the Second
Addendum to the Feasibility Study prepared by WWC for the NL/Taracorp Superfund
Site, dated February 1995.
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ARCADIS GERAGHTY& MILLER

3.0 Description of Pre-Design Investigations

As previously discussed, the existing wells at the Main Industrial Site have not been
sampled in nearly five years. The first Pre-Design Investigation activity to be
performed by ARCADIS Geraghty & Miller for the Group will be to redevelop the
existing wells to ensure that they are still suitable as monitoring points capable of
producing low turbidity samples. We have assumed that five of the existing 18 wells
will need to be replaced. We propose to add one deeper well to two already existing
clusters and five additional well clusters to further define the extent of potentially
affected groundwater.

A summary of the proposed Pre-Design Investigation monitoring well installations is
presented in Table 1. Each of the 26 newly installed wells will be logged by retrieving
split-barrel soil samples as installation proceeds. We propose that pre-packed well
screens be used on all newly installed wells to ensure a proper filter pack for the wells.
The native materials at the NL Industries/Taracorp Site often make the installation of a
filter packs problematic because of heaving.

3.1 Well Development

The initial task to be performed as part of the Pre-Design Investigation will be an
evaluation of the condition of the existing wells at the Main Industrial Site. The
existing wells will be redeveloped so that they produce sediment free water, to the
extent possible. If redevelopment is not successful, some of the wells may be replaced.

3.2 New Monitoring Well Installations

Following the redevelopment and/or replacement of the existing wells at the Main
Industrial Site, additional well clusters will be installed, one within the site boundaries
(GMMW 112S, 112D) and four at off-site locations (GMMW 113S, 113D; GMMW
115S, 115D; GMMW 116S, 116D; and GMMW 124S, 124D). The tentatively
identified locations for the new monitoring well clusters at the Main Industrial Site are
shown on Figure 2. In addition, single monitoring wells will be installed at the off-site
locations shown on Figures 3,4 and 7. The exact location of these wells will be
determined following review of property ownership and access requirements. In
general, however, the new wells will be placed downgradient (southwest of the site)
(GMMW 123 and GMMW 125) and side gradient (GMMW 126) for the purposes of
defining the groundwater plume.
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ARCADIS GERAGHTY& MILLER

Two new wells (GMMW 108X, GMMW 109X) will also be installed at the Main
Industrial Site at Well Clusters 108 and 109 (where a downward gradient has been
historically observed) forming three well clusters at these locations. The third well at
these clusters is designed to verify that the constituents of concern are not present at
depths below the depths monitored to date in the surficial aquifer.

Three (3) new shallow monitoring wells will be installed in each of the Remote Fill
Areas Venice Township and Eagle Park Acres). Because of the shallow nature of the
potential source materials in the remote areas, installation of deeper monitoring wells
in these areas is not planned as part of the present investigations, unless sampling of
the newly installed shallow wells indicates a need. The tentatively identified locations
for the new monitoring wells in the Remote Fill Areas are shown on Figure 5 (Eagle
Park Acres) and Figure 6 (Venice Township). Installation of the new monitoring wells
at the tentatively identified locations in Eagle Park Acres and Venice Township is
subject identifying property owners, and receiving access from property owners for
installation of the wells in these locations.

A summary of the proposed well construction details for the new monitoring wells is
presented in Table 2.

3.3 Groundwater Sampling

Two rounds of groundwater samples will be collected from the existing and the newly
installed monitoring wells at the Main Industrial Site during the Pre-Design
Investigation. During the initial round, groundwater samples will be collected from
each of the monitoring wells at the Main Industrial Site and submitted for analysis of
the Target Analyte List (TAL) of metals for both total metals (i.e., unfiltered samples)
and dissolved metals (i.e., filtered samples). The unfiltered set of groundwater samples
from the monitoring wells will also be analyzed in the laboratory for selected
geochemical parameters (total dissolved solids, alkalinity, sodium, potassium, calcium,
magnesium, sulfate and nitrate species). In addition, field measurements of the pH,
turbidity, temperature, conductivity, and oxidation-reduction potential (ORP) of the
shallow groundwater at each well location will be made at the time of sample
collection.
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During the initial sampling event at the Main Industrial Site, groundwater samples will
also be collected from each of the monitoring wells using low flow techniques
(developed several years ago to minimize the turbidity in groundwater samples). The
groundwater samples collected using low flow techniques will be analyzed in the
laboratory for TAL lead and cadmium only, and two additional metals (based on the
results of the samples analyzed for total metals concentrations). The groundwater
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ARCADIS GERAGHTY&MILLER

samples collected using low-flow sampling methods will be held in the project
laboratory until the laboratory analyses of the unfiltered groundwater samples have
been completed. (The holding time for the Method 6010 Target Analyte List metals
analysis is six months). The two most frequently detected TAL analytes (other than
lead and cadmium) with the highest quantified concentrations will be identified from
the analytical results for the unfiltered groundwater samples collected during the initial
round. ARCADIS Geraghty & Miller will then instruct the project laboratory to
analyze for these two analytes (in addition to lead and cadmium) in the held
groundwater samples collected using low-flow sampling methods.

A second round of groundwater sampling will be conducted at the Main Industrial Site
following receipt of the results from the first round of sampling. Groundwater samples
collected during the second round of sampling will be analyzed for the reduced set of
TAL metals for both dissolved (filtered) and total (unfiltered) metals. The
groundwater samples collected for total metals analyses will be collected using low-
flow sampling methods. Field measurements of pH, conductivity, ORP, temperature
and turbidity will also be collected during the second sampling event.

During the initial groundwater sampling event at the Main Industrial Site, groundwater
samples will also be collected from the newly installed wells in the Remote Fill Areas
(Venice Township and Eagle Park Acres). The groundwater samples collected from
the Remote Fill Areas will be submitted for laboratory analysis of TAL lead for both
total lead (i.e., unfiltered samples) and dissolved lead (i.e., filtered samples). The
groundwater samples collected for total lead analysis will be collected using low-flow
sampling methods. The results of the lead analysis will be used as an indicator of
potential impacts to groundwater in the Remote Fill Areas as a result historic filling
activities.

In addition, field measurements of the pH, turbidity, temperature, conductivity, and
oxidation-reduction potential (ORP) of the shallow groundwater at each well location
in the Remote Fill Areas will be made at the time of sample collection.

3.4 Cation Exchange Capacity

Laboratory analyses will be done on up to twenty soil samples that are representative
of soil conditions at the site. The samples will be subjected to cation exchange
capacity testing to determine the ability of the soil to immobilize the contaminant
metals in the groundwater. This work will be done in ARCADIS Geraghty & Miller's
treatability laboratory in Raleigh, North Carolina or a suitable commercial laboratory
and will be conducted according to U.S.EPA Method 9081.
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ARCADIS GERAGHTY& MILLER

3.5 Geochemical Modeling

The potential reactions between water solutions of metals and the solid phases in the
shallow aquifer will be modeled. Model(s) selected by ARCADIS Geraghty & Miller
for this purpose will be provided to U.S. EPA for review. The model in widespread
use is PHREEQEC by Plummer, Parkhurst, and Busenberg of the U.S. Geological
Survey. PHREEQEC calculates the speciation (complex ion formation) of metals in
solution (groundwater). It then can be used to compare solubility products of easily
formed minerals, which contain the metals. Additionally, PHREEQEC contains a
module that allows for the explicit calculation of adsorption reactions. The results of
the experimentally derived cation exchange capacity tests will be input into the model
to solve for changes in solution composition. The distribution of metals between
immobile sites (precipitated solids and adsorption sites) and the mobile groundwater
will then be modeled. These results will then be compared to the results of the
groundwater sampling events to further evaluate the effects of different sampling
methods and sample turbidity on detected metals concentrations.
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4.0 Project Organization and Responsibility

Figure 7 presents a project organizational chart that shows management responsibilities
of project personnel and lines of authority and communication. This hierarchy will be
used to ensure that all team members are familiar with their expected roles in
completing a specific assignment. In addition, the hierarchy will ensure that
ARCADIS Geraghty & Miller meets the schedule required for project activities, and
communicates satisfactorily with the Group and the regulatory agencies

The management responsibilities are described below:

U.S. EPA RPMs: Brad Bradley and Sheri Bianchin are the U.S. EPA's remedial
project managers (RPMs) for the NL Industries/Taracorp Site. Mr. Bradley
and Ms. Bianchin have the overall responsibility for administration of the
remedial design.

TECHNICAL COMMITTEE: Six technical representatives of the NL
Industries/Taracorp Superfund Site Group companies are responsible for
technical strategic planning and overall coordination of the RD for the
groundwater remedy at the Site.

TECHNICAL PROJECT MANAGER (TPM): Jeffrey Leed of Leed Environmental,
Inc. is the TPM for the NL Industries/Taracorp Superfund Site Group, and the
Project Coordinator as defined in the Consent Decree. The TPM is the
primary contact with the U.S. EPA.

ARCADIS GERAGHTY & MILLER PROJECT MANAGER: Jack Kratzmeyer, the
ARCADIS Geraghty & Miller Project Manager will hold overall responsibility
for technical and quality-related matters for ARCADIS Geraghty & Miller.
The Project Manager makes decisions on personnel assignments and the
submission of reports. Although the actual preparation of written documents
may be performed by other members of the project team, all of these
documents will be subjected to ARCADIS Geraghty & Miller's QA/QC
procedures and be reviewed and signed by the Project Manager and Project
Director.

g:\apfoiect\ntindialnes\ci001003 0002VMM* p*art/inal_«wniptan0e-l&-00r-1 doc
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ARCADIS GERAGHTY& MILLER

ARCADIS GERAGHTY & MILLER PROJECT DIRECTOR: Nicholas Valkenburg
the ARCADIS Geraghty & Miller Project Director has overall responsibility
for ensuring that the project meets required objectives and ARCADIS
Geraghty & Miller's quality standards.

ARCADIS GERAGHTY & MILLER PROJECT ADVISOR: Konrad Banaszak, Ph.D.
the ARCADIS Geraghty & Miller Project Advisor will be responsible for
evaluating the groundwater and geochemistry data collected during the pre-
design investigations.

ARCADIS GERAGHTY & MILLER FIELD TEAM LEADER: The ARCADIS

Geraghty & Miller Field Team Leader, has the responsibility for leading and
coordinating all of the activities undertaken during the predesign
investigations. In addition, the field team leader is responsible for
coordination and supervision of field staff. The ARCADIS Geraghty & Miller
Field Team Leader reports to the ARCADIS Geraghty & Miller Project
Manager.

ARCADIS GERAGHTY & MILLER FIELD TEAM: Geraghty & Miller will provide
field staff for the project. The field staff will collect samples, operate field
equipment and perform other field activities. The field staff report to and
work under the direction of the ARCADIS Geraghty & Miller Field Team
Leader.

ARCADIS GERAGHTY & MILLER TECHNICAL STAFF: The technical staff used
on this project will be drawn from Geraghty & Miller's pool of corporate
resources. Technical staff will be utilized to gather and analyze data and to
prepare various reports. Technical staff will include engineers, geologists,
hydrogeologists, and other specialists, as needed. The ARCADIS Geraghty &
Miller Technical Staff report to the ARCADIS Geraghty & Miller Project
Manager.

Final Pre-Design
Investigation Work
Plan

NL Industries/
Taracorp
Superfund Site

Granite City, Illinois

Page
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Final Pre-Design
Investigation Work

ARCADIS GERAGHTY& MILLER Plan

NL Industries/
Taracorp
Superfund Site

Granite City, Illinois

5.0 Remedial Design Schedule

Figure 8 presents the project schedule for the tasks and activities that will be performed
by the Group in order to complete the Pre-Design Investigation and Remedial Design
for groundwater. The project schedule assumes that the U.S. EPA will complete their
review of project deliverables within 30 days. Subsequent to U.S. EPA's review and
approval of the Pre-Design Investigation Work Plan, the Pre-Design activities will be
initiated.

Following completion of the Pre-Design studies including two rounds of groundwater
sampling, laboratory analysis, and geochemical modeling, ARCADIS Geraghty &
Miller will submit:

1. A Remedial Design Work Plan that includes a final report of the Pre-Design
Investigation studies; and

2. The remaining remedial design reports (30%, 60%, 95%, and final designs).

Page

15/15
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ARCAD1S GERAGHTY&MILLER

Table 1. Proposed Pre-Design Investigation Well Installations,
NL Industries/Taracorp Site, Granite City, Illinois.

Page 1 of 1

Area

Well
Depths

(ft below grade)

Screen
Lengths

(ft)

Main Industrial Site
Shallow (8)
Intermediate (5)
Deep (2) (Clusters MW-108 and MW-109)
replacement - shallow (3)
replacement - deep (2)

Remote Fill Areas
Shallow (6)

20
35-40
45-55

20
35-40

20

10
10
10
10
10

10

Notes:
1. The number of replacements at the Main Industrial Site is estimated.
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ARCADIS GERAGHTY&MILLER

Table 2. Summary of Well Construction Details,
NL Industries/Taracorp Site, Granite City, Illinois.

Well Construction
Items

Type

Purpose

Total Depth
(ft below grade)

Borehole Diameter
(inches)

Casing

Screen

Sand Pack

Seal

Grout

Surface Casing

Main Industrial
Site

Shallow (S) Intermediate (D) Deep (X)

Further definition of
groundwater quality at main area

20-25 35 -45 50

8.25 8.25 8.25

2-inch diameter
Schedule 40 PVC

Vee-Pack PVC pre-packed screen,
with 2-inch inner diameter, 4-inch outer

diameter 0.008 slot screen
(10 feet in length)

Uniformly graded silica sand
extending 1 to 1.5 feet above top of Vee-Pack screen

Bentonite
2 to 3 ft above

sand pack

Bentonite/cement
slurry to 1 ft bgs

4-inch diameter steel protective locking cover,
2.5 to 3 ft above grade/ or

-inch diameter steel flush mounted type well cover

Remote Fill
Areas

Shallow

Characterize groundwater quality

20-25

8.25

2-inch diameter
Schedule 40 PVC

Vee-Pack PVC pre-packed screen,
with 2-inch inner diameter, 4-inch outer

diameter 0.008 slot screen
(10 feet in length)

Uniformly graded silica sand
extending 1 to 1.5 feet above top of

Vee-Pack screen

Bentonite
2 to 3 ft above

sand pack

Bentonite/cement
slurry to 1 ft bgs

8-inch diameter steel flush
mounted type well cover

Page 1 of 1

ft bgs Feet below ground surface.
PVC Polyvinyl chloride.
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ARCADIS GERAGHTY& MILLER

APPENDIX A

Field Sampling Plan, Pre-Design Investigation,
NL Industries/Taracorp Superfund Site, Granite City, Illinois



Pre-Design Investigation Work Plan For Groundwater
NL Industries/Taracorp Superfund Site
Granite City, Illinois

APPENDIX A

Field Sampling Plan

ARCADIS Geraghty & Miller, Inc.
35 East Wacker Drive, Suite #1000
Chicago, Illinois 60601

R E P O R T

August 2000



PRE-DESIGN INVESTIGATION WORK PLAN FOR GROUNDWATER
NL INDUSTRIESrTARACORP SUPERFUND SITE

GRANITE CITY, ILLINOIS

APPENDIX A

FIELD SAMPLING PLAN

August 25, 2000

Prepared by ARCADIS Geraghty & Miller, Inc.

Charlene Howell
Staff Engineer

Jack Kratemeyefy
brincipal Engineer/ProjeoManager

Nicholas Valkenburg, C.P.G.
Associate/Project Officer
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ARCADIS GERAGHTY&MILLER

drilling and between each borehole, the auger flights, drill rig, and all downhole
equipment will be decontaminated with a pressurized steam cleaner.

3.2.1 Well Construction

A total of twenty-six (26) monitoring wells are expected to be installed as part of the
proposed Pre-Design Investigation. This total includes the following:

• An estimated five (5) replacements wells at the Main Industrial Site;

• Five (5) new well clusters (shallow and intermediate depths) at or near the
Main Industrial Site;

• Two (2) new deep wells at existing clusters MW108 and MW109;

• Three (3) new shallow off-site monitoring wells at the Main Industrial
Site; and

• Three (3) new wells at each of the two remote fill areas referred to as
Venice Township and Eagle Park Acres.

The existing and new well locations are shown on Figure 2 (Main Industrial Site),
Figure 3 (off-site Main Industrial Site), Figure 4 (off-site Main Industrial Site), Figure
5 (Eagle Park Acres), Figure 6 (Venice Township), and Figure 7 (off-site Main
Industrial Site). The well installations will be performed using a truck-mounted drill
rig and hollow-stem augers. Table 1 presents a summary of the anticipated depths and
screen lengths for each well. The monitoring wells will be installed by Rock & Soil
Drilling Corporation of St. Charles, Illinois, or another qualified drilling subcontractor,
under the supervision of an ARCADIS Geraghty & Miller geologist. Continuous soil
samples will be collected from the unsaturated zone in each of the soil borings. The
soil samples will be screened in the field for visual signs of contamination. During
drilling operations, the lithology of the soil samples will be classified in accordance
with the Unified Soil Classification System (ASTM D2487). Refer to ARCADIS
Geraghty & Miller SOP Tl 16 "Borehole Soil Logging" (Attachment A-l).

The well construction details are summarized in Table 2. The SOP for well
installation operations is provided in Attachment A-l, "T105-Monitoring Well
Installation Unconsolidated Formation". All downhole equipment will be steam
cleaned between each location and sampling equipment will be decontaminated with a
non-sudsing detergent and rinsed with distilled water between each sample interval.

Appendix A

Field Sampling
Plan
NL Industries/
Taracorp

Granite City, Illinois
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Appendix A

ARCADISGERAGHTY& MILLER
Field Sampling
Plan
NL Industries/
Taracorp

Granite City, Illinois

Each well will be developed by overpumping and surging (surge block or air lift), to
remove a minimum often well volumes or until water clarity is achieved. All soil
cuttings, development fluid, and decontamination water will be drummed, or otherwise
contained and staged at the Main Industrial Site, for subsequent characterization and
disposal, as appropriate.

3.2.2 Cation Exchange Soil Sampling

During well installation soil samples will be collected from a range of depth intervals
at each boring location. Up to twenty (20) of these soil samples will be selected for
laboratory testing of cation exchange capacity. This analysis will be performed in the
ARCADIS Geraghty & Miller treatability laboratory in Raleigh, NC, or at a suitable
commercial laboratory and will be conducted in accordance with U.S. EPA Method
9081.

G:\APROJECnNL Indusiries\CI001003.000IVFSP.DOC 5/17



ARCADIS GERAGHTY& MILLER

Table 1. Proposed Pre-Design Investigation Well Installations, Page 1 of 1
NL Industries/Taracorp Site, Granite City, Illinois.

Area

Main Industrial Site
Shallow (8)
Intermediate (5)
Deep (2) (Clusters MW-108 and MW-109)
replacement - shallow (3)
replacement - deep (2)

Remote Fill Areas
Shallow (6)

Well
Depths .

(ft below grade)

20
35-40
45-55

20
35-40

20

Screen
Lengths

(ft)

10
10
10
10
10

10

Notes:
1. The number of replacements at the Main Industrial Site is estimated.
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ARCADIS GERAGHTY& MILLER

Table 2. Summary of Well Construction Details,
NL Industries/Taracorp Site, Granite City, Illinois.

Well Construction
Items

Type

Purpose

Total Depth
(ft below grade)

Borehole Diameter
(inches)

Casing

Screen

Sand Pack

Seal

Grout

Surface Casing

Main Industrial
Site

Shallow (S) Intermediate (D) Deep (X)

Further definition of
groundwater quality at main area

20-25 35 -45 50

8.25 8.25 8.25

2-inch diameter
Schedule 40 PVC

Vee-Pack PVC pre-packed screen,
with 2-inch inner diameter, 4-inch outer

diameter 0.008 slot screen
(10 feet in length)

Uniformly graded silica sand
extending 1 to 1.5 feet above top of Vee-Pack screen

Benlonite
2 to 3 ft above

sand pack

Bentonite/cemenl
slurry to I ft bgs

4-inch diameter steel protective locking cover,
2.5 to 3 ft above grade/ or

8-inch diameter steel flush mounted type well cover

Remote Fill
Areas

Shallow

Characterize groundwater quality

20-25

8.25

2-inch diameter
Schedule 40 PVC

Vee-Pack PVC pre-packed screen,
with 2-inch inner diameter, 4-inch outer

diameter 0.008 slot screen
(10 feet in length )

Uniformly graded silica sand
extending I to 1.5 feet above top of

Vee-Pack screen

Bentonitc
2 to 3 ft above

sand pack

Bentonite/cement
slurry to 1 ft bgs

8-inch diameter steel flush
mounted type well cover

Page I of I

ft bgs Feet below ground surface.
PVC Polyvinyl chloride.
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ARCADIS GERAGHTY&MILLER

APPENDIX D

U.S. EPA Comments on the Draft Pre-Design Investigation Work Plan for Groundwater,
NL Industries/Taracorp Superfund Site, Granite City, Illinois

Correspondence from Sheri Bianchin and Brad Bradley of U.S. EPA Region 5
to Jeffrey Leed of Leed Environmental, Inc. dated October 25,1999



.ffO ST* >.
' UNITED STATES ENVIRONMENTAL PROTECTION AGENCY-

REGIONS
77 WEST JACKSON BOULEVARD

CHICAGO, IL 60604-3590

REPLY TO THE ATTENTION OF

VIA TELEFAX AND
REGULAR MAIL

October 25, 1999 SR-6J

Mr. Jeffrey Leed
Leed Environmental, Inc.
124 Deborah Drive
Reading, PA 19610

RE: NL Industries/Taracorp Superfund Site, Granite City, IL

Dear Mr. Leed,

On behalf of the United States Environmental Protection Agency (U.S. EPA), we have reviewed
the draft Pre-Design Investigation Work Plan for Groundwater at the NL Industries/Taracorp
Superfund Site- Granite City, Illinois. This work plan is required by Consent Decree terms that
all parties agreed to in order to determine the extent of groundwater contamination at the NL
Industries/Taracorp Superfund Site, Granite City, Illinois.

Preliminary comments were issued by the U.S. EPA on September 20, 1999. In addition,
comments were discussed in several conference calls which were held on October 1st and 7th,
1999. U.S. EPA hereby approves the work plan with the modifications contained in the enclosure
to this letter. Please revise the work plan in accordance with these modifications, and send 4
copies of the amended work plan to us as soon as possible. Work can start immediately,
irregardless of when we receive the modified documents. Please let us know when work will
begin so that we may schedule the appropriate oversight.

If you have any questions, or require any clarification, please call me at (312) 886-4745.

Sincerely,

Sheri L. Bianchin/Brad Bradley
Remedial Project Managers

Enclosures

Recycled/Recyclable - Printed with Vegetable Oil Based Inks on 50% Recycled Paper (20% Postconsumer)



cc: Charles Settles, U.S. ACE
Sandy Bron, IEPA
Jack Kratzmeyer, Arcadis Geraghty & Miller
Nicholas Valkenburg, C.P.G., Arcadis Geraghty & Miller



Enclosure

U.S. EPA Modifications to the Draft Pre-Design Investigation Work Plan for Groundwater
at the NL Industries/Taracorp Superfund Site- Granite City, Illinois

MODIFICATIONS

1. Page 3/14. Section 2.2. U.S. EPA Selected Groundwater Remedy. Delete "natural
attenuation". The 1992 Decision Document/Explanation of Significant Differences (DD/ESD)
does not address natural attenuation. This however does not preclude the collection of
information to demonstrate whether "natural attenuation" is occurring. If that is a seondary
purpose of collecting this information, then specify what information will be collected for that
purpose and how this information will be used.

2. Page 3/14. Section 2.2. U.S. EPA Selected Groundwater Remedy. Replace "on" with
"emanating from".

3. Page 3/14. Section 2.2. U.S. EPA Selected Groundwater Remedy. Delete "on-site".

4. Page 5/14. Section 2.4. Nature and Extent of Impacted Groundwater. Include summary
tables of analytical results to date.

5. Page 6/14. Section 2.4.1. Investigations Conducted by the IEPA. first paragraph. Delete
last sentence.

6. Page 11/14. Section 3.5. Geochemical Modeling. U.S. EPA shall review any models. It
is not clear for what purpose the models are being used, given that the monitoring well network
by itself should fulfill the goal of the pre-design activities, which is to delineate the extent of
ground water contamination emanating from the NL Industries Site.

7. Figure 2. See Enclosure 1 for the new well locations, i.e. the additional wells that were
agreed to in our previous conversations. Incorporate these changes into the Figure.

8. Figure 3. See Enclosure 2 for the new well locations. Incorporate these changes into the
Figure.

9. Figure 4. See Enclosure 3 for the new well locations. Incorporate these changes in the
Figure.

9. Figure 5. Schedule. Insert the correct figure into the report; i.e. the schedule that indicates
that construction of the containment/ground water system will be completed by September 30,
2000.
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ARCADIS GERAGHTY&MILLER

ATTACHMENT 1

Summary of Site Investigation Data
Remedial Investigation/Feasibility Study

NL Industries/Taracorp Superfund Site, Granite City, Illinois
O'Brien & Gere 1995



Table 3-1. Monitoring W*N Conitruction Detail* for Wella Aeaociated with the Granite City Superfund Sill lnv«itigeiion.
Granite City. IMinoia.

w«u
No.

MW-101

Mw-io2

MW-103

MW-104

MW-10SS

MW-105O

MW-1O6S

MW-1060

MW-107S

MW-1070

MW-108S

MW-10SD

MW-1O9

MW-110

MW-1O3-91

MW-1O4-S2

MW-1O9-B2

MW-M1-92

l«l

NA

PVC

IB>A

CM

wwc
ss

IneteUed

By

Tarecorp

Terecorp

Taracorp

Taraeorp

IEPA

IEPA

IEPA

IEPA

IEPA

IEPA

IEPA

IEPA

OBG
•

OBG

WWC

WWC

WWC

WWC

In f««t b«*ow grad«.

W«U C««ing

•nd Scr««n
Diameter

2-inch

2-inch

2-4nch

2-inch

2-inch

2-inch

2-inch

2-inch

2-inch

2-inch

2-inch

2-inch

2-inch

2-inch

2-inch

2-inch

2-tnoh

2-4noh

Conauuctian

Matariai

PVC

PVC

PVC

PVC

Schadula 40 PVC

Schedule 40 PVC

Schedule 40 PVC

Schedule 4O PVC

Schedule 40 PVC

Schedule 40 PVC

Schedule 40 PVC

Schedule 4O PVC

PVC

PVC

Type 304 SS

Type 304 SS

Type 304 SS

Type 304 SS

Well Screen

Length and

Slot Sin

5f t

•lot liz* NA

5ft

•lot «iz« NA

5ft

•lot (ize NA

5f t
alot «ze NA

5ft

No. 10 dot

5f t
No. 10 aloe

5ft

No. 10 slot

5ft
No. 10 alot

5ft

No. 10 clot

5ft

No. 10 dot

5ft

No. 10 alot

Sft

No.10 dot

Sf t
No.10 alot

Sft

No.10 alot

10ft

No. 10 alot

10ft

No.10 alot

10ft

No.10 ttot

10ft

No.10 alot

Wei Screen

Gravel

Pack

W-B 4O aend

W-B 4O aend

W-B 4O aend

W-B 4O aend

Silica aend

In-aitu aend

Silica eand

In-aitu aend

Sillce eand

In-aitu aend

In-aitu lend

In-aitu land

Sand

Send

Colorado aifica lend

19-30

Colorado ailice aend

20/40

Colorado aittca aend
20/40

NA

WaB"

Oapth

22

22

22

22

26

35.3

20.79

34.91

22.48

35.44

20.4

32.28

34

35

71

70

70

NA

InfonnMion not •vatUbla.

Po*v vinyl cMorid*.

WinoM EnvirorwiMnui Protactioo Agency.
O'Brien & G«f« EngifMara. Inc.

Woodward ayd«, Conculunu.

SUini«M »t««*.

B:Vapraiect\grencty\NY082>.002\<UtAtDETAILSJaS



TabU 3-2. Summary of Previous Groundwaler Monitoring Eventi Conducted by O'Brien & Ger* Engineer*. Inc.
•t the Granite City Supcrfund Sit*. Granit* Gty. Ulinoi*.

WeH
No.

MW-101

MW-102

MW-103

MW-104

MW-10SS

MW-10SO

MW-10BS

MW-106O

MW-107S

MW-107D

MW-108S

MW-108O

MW-109

MW-110

Y Yea.
N No.

Oat**
Semoled

January 1987
April 1987
Auguit 1987
November 1987

January 1987
April 1987

January 1987
April 1987

January 1987
April 1987

January 1987

January 1987
April 1987

January 1987

January 1987
April 1987

January 1987
April 1987

January 1987
April 1987
Auguat 1987
November 1987

January 1987

• January 1987
April 1987
Auguit 1987
November 1987

January 1987
April 1987
Auguat 1987
November 1987

January 1987
April 1987
Auguit 1987
November 1987

Filtered
Metal*

Collected

Y
Y
Y
Y

Y
Y

Y
Y

Y
Y

Y

Y
Y

Y

Y
Y

Y
Y

Y
Y
Y
Y

Y

Y
Y
Y
Y

Y
Y
Y
Y

Y
Y
Y
Y

Unffltered
Metal*

Collected

N
N
N
N

Y
Y

N
N

N
N

N

N
N

N

N
Y

N
N

N
N
N
N

Y

N
Y
Y
Y

N
N
N
N

N
N
N
N

g:\a0rojac t\NY0828.0O2\gr*ncty/data\SUM1-2.XlS
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Table 3-3. Concentration! of Metale. Sulfale. and Total DUtolved Solldi Delected In Groundweler SampU* Collected from Monitoring Welle During the Remedial Investigation.
Granite City Superfund Slle. Grenlie City. UllnoU.

Peremeter

Antimony, filtered
Aiaanie. filtered
Berium, filtered
Cadmium, tillered
Chromium, filtered
Copper, filtered
Iron, filtered
Lead, filtered
Lead, total
Manganeee, filtered
Mercury, filtered
Nickel, filtered
Selenium, filtered
Silver, filtered
Zino, filtered
Sulfale
Total diaeolved eollde

WeH: MW-101

Date: Jan-17

<0.02
0.077

<1
<0.001
<O.OO6
<0.01

20
O.OOB

NA
4.3

<O.OO06
<0.01

<O.OOS
<0.005
<0.02
160
690

MW-101

Apr«7

<0.02
0.070

<1
<0.001
<0.006
<0.01

20
<0.005

NA
4.22

< 0.0005
<0.01
<0.002
<0.006
<0.05

190
630

MW-101

Aug-87

NA
0.101

NA
0.007

NA
NA
22

< 0.006
NA
4.9
NA

<0.01
NA
NA

0.10
160
6 SO

MW-101,

Nov-87

NA
0.071

NA
<0.001

NA
NA
22

<0.006
NA
6.6
NA

<0.01
NA
NA

0.02
170
690

MW-102
Jen-17

<0.02
<0.006

<1
<0.001
<0.006
<0.01
0.12
0.013
0.68
0.27

<0.0006
<0.01
<0.005
<0.006
<0.02
120
640

MW-102
Apr-17

<0.02
<O.O05

<1
<0.001
<0.006
<0.01
<0.t

<0.006
0.28
0.124

<O.OOOS
<0.01

<0.002
<0.006
<0.06
210
610

MW-103

Jen-17

<0.02
<0.006

<1

<O.O01
- <0.006

<0.01
<0.10

<o.oos
NA

0.06
<0.0005
<0.01

<O.OOS
<0.006
<0.02
210
600

MW-103

Apr-B7

<0.02
<0.006

<1

0.002
<0.006
<0.01
<0.1

<o.oos
NA

<0.02S
<O.OO06

<0.01
0.003

<O.O06
<0.05

170
650

MW-104

Jan-87

<0.02
< 0.006

<1

0.002
<O.OOS
<0.01
<0.10
< 0.006

NA
0.03

<0.0005
<0.01
<0.006
< 0.005
<0.02
120
360

MW-104

Apr-87

<0.02
<O.O06

<1

< 0.001
• <O.O06

<0.01
<0.1

< 0.006
NA

0.026
<0.0006
<0.01
0.003
< 0.005
<0.05

130
4OO

All conceniroilona In milligram! per Nler Img/U*
NA Not analyiad.

g:\.pioj.cl\gr.nctv\NY0828.0O2\deU\METALS.XLS



Pege 2 of 4

Teble 3-3. Concenlretione of Melalt, Sulfele, end Tolel Diieolvad Solid* Detected In Groundweler SampUt Collected from Monitoring Well* During the Remedial Inveetigalion.
Crenlla City Supertund Site. Granite City. Illinol*.

Peremeter .

Antimony, filtered
Areenlc. filtered
Berium. filtered
Cedmium. Mured
Chromium, filtered
Copper, Altered
Iron, filtered
Leed, filtered
Lead, total
Mengeneee. tillered
Mercury, tillered
Nickel, filtered
Selenium, filtered
Silver. Mured
Zinc, filtered
Sulfete
Tolel diieolvad cofid*

Wed: MW-105S
Dele: Jen-87

<0.02
<O.O06

<1

0.002
< 0.006
<0.01
<0.10
<0.006

NA
<0.026
< 0.0006

<0.01
<0.006
<0.006
<0.02
320
1000

MW-105D
Jen-87

• <0.02
<0.005

<|

0.006
•C0.006
<0.01
<0.10

<O.OO6
NA

0.19
<0.0006
<0.01
< 0.005
•CO.O05

0.03
140
660

MW-10BD
Apr-87

<0.02
<0.006

. <1
<0.001
<0.006
<0.01
<0.10
<0.006

NA
0.284

<0.0006
<0.01
<0.002
<0.006
<0.06
180
620

MW-106S
Jen-87

<0.02
< 0.005

<1
0.013
< 0.006
<0.01
<0.10
<0.006

NA
0.08

<0.0006
<0.01
<0.006
<0.005

0.27
290

1100

MW-106D
Jen-87

<0.02
0.005

<1

0.008
<0.006

0.02
<0.10
0.011
0.50
0.09

•C0.0006
<0.01
<0.005
<0.005

0.09
160
6OO

MW-IOflD
Apr-87

<0.02
< 0.005

<1

0.002
<0.006
<0.01
<0.1

0.013
0.72
0.369

<0.0005
<O.OI
0.003
<0.006
<0.05
260
770

MW-107S
Jen-87

<0.02
< 0.005

<1

0.001
<O.OO5

' <0.01
<0.10

<0.005
NA

0.07
•C0.0005

<0.01
<0.006
<O.OOS
<0.02
260
820

MW-107S
Apr-87

<0.02
<0.005

<1

<0.001
<o.oos
<0.01
<0.1

<0.005
NA

0.139
<O.OOOS
<0.01
<0.002
<0.006
<0.05
300
850

MW-I07D
Jen-87

<0.02
0.011

<1

<0.001
<0.006
<0.01
7.7

< 0.005
NA

0.43
<0.0006

<0.01
<O.OO5
<O.OOS

NA
640
1370

MW-107D
Apr-87

<0.02
0.014

<1

<0.001
<o.oos
<O.O1
8.1

<O.OOS
NA

0.422
<O.OO06

<0.01
<O.OO2
< 0.005
<0.05
550
1300

AH concenlretlone In milllgreme per liter (mgA.1.
NA Not analyzed.

g:\eprojeci\grinciv\NY0828.002\dele\METALS.XLS



Page 3 of 4

Table 3-9. Concentration* at Melala, Sulfale, and Total Diaeolved Solid* Delected In Groundwaler Sample* Collected fiom Monitoring Well* During the Remedial Inveetigallon,
Granite City Superfund Site. Grenlte City. MllnoU.

Parameter

Antimony. filtered
Araenie. Mured
Barium, filtered
Cadmium, filtered
Copper, filtered
Iron. filtered
Lead, filtered
L«*d. total
M«ngan«t*. filurcd
Mticury. fili«r«d
Nickel, liltarad
SaUnium. IUt«r*d
Silver. filiar*d
Zinc, lillarad
SulUte
Tola! di(tolv*d folldi

Wad: MW-107O
Dale: Auo->7

NA
< 0.006

NA
<0.001

NA
e.e

<0.006
NA

0.40
NA

<0.01
NA
NA

<0.02
4SO
1300

MW-1070
Nov-B7

NA
< 0.006

NA
<0.001

NA
6.1

< 0.006
NA

0.37
NA

<0.01
NA
NA

<0.02
480
1232

MW-10IS
Jan-87

<0.02
<O.O06

<1
0.208
<0.01
<0.10
O.OOS
0.60
13.1

<0.0005
0.20

<0.005
<O.O05
0.04
1250
3110

MW-10BD
Jarvi7

<0.02 .
0.007
<1
3.3

<0.01
<0.10
o.ooa

NA
18.1

<0.0005
0.60

' <O.OS
<o.oos

37
1660
3860

MW-108D
Apf-87

<0.02
< 0.006

<1
6.2

<0.01
<0.1
0.008
0.22
28.4

•C0.0006
0.70

<0.002
<0.005

44
1860
44OO

MW-1080

Aun-87

NA
0.007

NA
•-»
NA

<0.10
O.O08

NA
26
NA

0.84
NA
NA
44

1800
4AOO

MW-1080
Nov-87

NA
<0.006

NA
<0.001

. NA
<0.10

< 0.006
NA
28
NA

0.81
NA
NA
44

1826
4400

MW-108

Aug-87

<0.02
<0.005

<1
< 0.001
0.01
•C0.10

<0.006
0.007
0.11

<O.OO02
<0.01
<0.002
< 0.005

<0.02
78
630

MW-108

Nov-87

<0.02
<O.OOS

<1
<O.O01
<0.01
0.4

< O.OOS
<0.006

0.28
<O.OOO2

<0.01
< 0.002
< O.OOS
<0.02

88
600

MW-110

Auo-87

<0.02
<0.006

<1
0.004
<0.01
<O.10

<O.OO6
0.016

1.0
<0.0002

0.02
< 0.002
< 0.006
0.02
280
1000

AH concanuatloni In mlNigrwn* p«r liur ImgA.).
NA Not «nWyi«d.

g:\apiojact\gisnciv\NY0828.002\diU\METALS.XLS
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T«bU a-a. ConoMtu Mloit* •! M*l*U. SuHaU, ind Told DiuolvMl Solid* Dtuol*d In Qroundwour StrnpUi ColUotvd liom Moniiering W*h Ouifng lh« Himcdld lnvnUa«ilon,
Or«oH< Cltv >ua«ffund Sin. Cunltt City. <Hlno<t. _

WaN: MW-110
Parawatar Oil*! Novl7

Antimony. Nlarad
Aiaanio, Htarad
Barium. Mured
CMiiiilUfiii IHI4fOw
Chromium. IHlwad
Coppar. Ml«r*d
Iron. Nur*d
L«od. Murod
Laod. lotal
Manganaaa. lUlafod
Mtioury. flt*f«d
Mlfikal lUlAffld
Selenium, Mlarod
SHvwr. IHUrad
Zlno. IUi.r*d
Sullala
Tola! diiaolvad ••Ddi

<0^2
<O.OM

<1
<0.001
<O.OOI
<0.01 :
<0.10

<O.OOI
<0.00«
O.M

•CO.OOOS
O.01

<O.O02
<OJOW
<0.02

2S4
1OOO

AN cone«nlr«doM In mMgronu p«r lur (mgAJ.
NA Not

o:\.pfol.cl\or.nclv\NYOiJ8.00J\d.l.\MeTALS.XLS



Table 3-4. Average Concentrations of Metals in Groundwater at the Granite City Superfund Site. Granite City, Illinois.

Constituent*

Arsenic, total
Arsenic, filtered

Cadmium, total
Cadmium, filtered

Chromium, total
Chromium, filtered

Lead, total
Lead, filtered

Nickel, total
Nickel, filtered

Zinc, total
Zinc, filtered

MCL Maximum

MCL
(mg/L)

0.05

0.005

0.1

0.01 5

0.1

5.0

Low Flow Rate Sampling
Technique (1993-1 994)

IGQS Average . Number
(mg/L)

0.05

• *

0.005

0.1

0.0075

0.1

5.0

(mg/L)

0.0285
0

0.50B6
0.9381

0.0275
0.0005

0.0237
0.0001

0.05B7
0.0659

2.0362
3.6259

79
27

79
27

79
27

79
27

79
27

79
27

Low Flow Technique
(Total Analyses)

All Sampling Events and All Filtered Results
Average -Number Average Number

(mg/L)

0.0696
0.0083

0.6533
0.4433

0.0465
0.0002

0.0902
0.0051

0.0881
0.0565

2.4393
2.8681

(mg/L)

120 0.0172
97

120 0.6362
97

120 0.0141
91

130 0.0191
97

120 0.0798
97

120 3.5303
96

176

176

170

176

176

175

Contaminant Level (USEPA).
IGQS Illinois Groundwater
Mg/L Milligrams par liter.

Quality Standard.



ARCADIS GERAGHTY& MILLER

ATTACHMENT 2

Summary of Ground water Sampling Results
Supplemental Groundwater Investigation

NL Industries/Taracorp Superfund Site, Granite City, Illinois
Woodward-Clyde Consultants 1995



•Table I -5: MciiU Rcsulu of
Historical draiiDilwaler Sampling Rvcnls

NL/Tancorp Supcrfund Site

Parameter
Antimony
Antimony, filtered
Anenlc
Amok, filtered
Beryllium
Beryllium, filtered
Cadmium
Cadmium, tillered
Chromium
Chromium, filtered
Copper
Copper, filtered
Ixad
Lead, filleted
Mercury
Mercury, filtered
Nkkel
Nickel, filtered
Selenium
Selenium, filtered
Silver
Sliver, filtered
Thallium
Thallium, flllercd
ZJnc

Unit
mf/l
m |/|
mg/l
mg/l
mg/1
mg/l

mg/1
mg/1
mg/1
m|/l
mg/l
mf/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
JDI1

MCU
fmi/U

0.006
0.006
0.05
0.05

0004
0004
0.005
0.005

O.I
0.1

1.3*
1.3*

0.015*
0.015*
0.002
0002

0.1
0.1

005
0.05_

0.002
0.002_

-

ILLINOIS
CLASS 1

STANDARDS

-

—
005
0.05

—

0005
0.005

0.1
0.1

0.6S
0.65

0.0075
0.0015
0.002
0.002

0.1
0.1

O.OS
005
0.05
0.05

—
50
5.0

MW-IOI
JULY
1992
0.014(1

42(3

0.0026

0.0019

0014

006

0.130(3

00002

0.13(3

<0.001

<0.0004

<0.002

035

OCTOBRR

<O.OI|

0.77(3

<00006

00053(3]

001811

0017

0.021 (1

< 01)002

0027

<0001

<0009

<0002

0098

MARC1I
1993

<0.060

046(3)

00006

<OOOS

0077

0019

0027(1)

<00002

0077

<00fll

<0009

<0002

Oi l

sr.prr-Mnr-n
1991 .

< 11.0511

O.IHIJ.l

<(IOOS

0006(1

OIM7

IlllfiX

0077(1

<OIKX>2

0072

111X17

<OOIO

<OOMI

fl.l'W

APRIL
1994

4(0006
< 01)06

0017
<OOIO

^ 0 (KM
<0(KM
« unos
<0(NI5

<UOIO
<OOIO

0072
<Q025

< own
< 0.003
4 0 (XXI2
<O.IIKr2
40040
<0040

X, (MXI5
A 01X15
< OHIO

001
^ oixa
^ 0(O2

OOS2
<0<>?0

JULY

<0006
< 001 MS

0015
<OOIO
<nnM
<OIKM

<0005
0011

<IIOIO
IIOSH

<«(B5
OOOR(2|

<00lll
< II 1X1(12
<(|(IKI2
<II040
<(IOIO
< (11X15
<0«IS
<OOIO
< II (110

II (102
0102
OIKiH

<0020

ocToiimi
IW4

<OII06
I.5B( \]

<00|0
<0»M
<OWM
007H(1)

<0.(KI5
OHM

<(MI|0
0(1 IH

<OI>2S
0054( t|

< O.I XII
<oiNxr>
< 01X102

0 |S4{ \|
<0(HO
< 01X15
< 0(105
<OOIO

< 01X12
OHM (I)

11.2-Wi
<flir20

oo
a
01
3.•
o
xf
a
(0
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Table I -5: Metals Results at
Historical Ground water Sampling Events

NL/Taracorp Superfund Site

Parameter
Antimony
Antimony, filtered
Arsenic
Arwnie, flliered
Beryllium
Beryllium, flliered
Cadmium
Cadmium, flliered
Chromium
Chromium, flliered
Copper
Copper, filtered
Lead
U«d, altered
Mercury
Mercury, Pltered
Nickel
Nickel, flliered
Selenium
Selenium, flliered
Silver
Silver, filtered
ItaNium
thallium, flliered
ZJnc
Zinc filtered

I 'nil
mg/1
m|/l
mg/l
mg/l
nt|/l
mg/1
mg/l
m|/1
mg/l
mg/l
mg/l
mg/l
mg/l
mg/1
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/1
mg/l
mg/l
mi/1

MCU
fmi/U

0.006
0.006

O.OS
0.03

0.004
OOW
0.005
0.005

0.1
. 0.1

1.3*
14*

O.OIS*
0.015*
0.002
0.002

0.1
0.1

0.05
aw

—'•: -

0.002
0.002

—-

ILLINOIS
CI.ASSI

STANDAKDS
fmi/1.1

—-
0.05
aos

-
-

0.005
0.005

0.1
01

0.65
0.65

0.0075
• 0.0075

0.002
0.002

0.1
0.1

0.05
005
0.05
0.05

—-
5.0
S.O

MW-IOZ
SEPTEMBER

• 1993
<0.050

0015

<O.OOS

<0.005
«

0.027

0.028

0.136(3
••

<0.0002
: '. : i

0.062
•J <: ',
0.015

<O.OIO
l i - - ' : i|

< 0.050

0.123

APRIL
1994

< 0.006
<0.006
<D.OIO
<O.Q|0
<0004
<0.004
<0.005
<0.005
<O.OIO
<O.OIO
<0025
<0025
<0.003
<o.om
<00002
<OOOQ2
<0.040
<0.040
< 0.005
<0.005
<O.OIO
<O.OIO
< 0.002
<0.002
< 0.020
<0.020

JULY
1994

<0006
<0006
<OOIO
<O.OIO
<0.004
<O.OCM
<0.(K)5
<0005
<0.0|0
<0.0|0

0.036
<0.025
<0.003
<0.003

<0.(I002
<0.0002
<0.040
<0.040
< 0.005
<O.OQ5
<0.0|0
<O.OIO
< 0.002
<0002

0011
< 0.020

ocionnii
1994

«)(XXi ,
<OUI6
<00|0
<00|0
< 01)04
<0.004
< 0.005
<0.005
<O.OIO
<00|0
<0.025
<0.025

0038(3)
<0.003

<000(I2
<00002
<0.040
<0.040
<0005
<0005
<OOIO
<OOIO
< 0.002
< 0.002

002H
< 0.020

I
oa
u

O
•<aIB

Cage 21 if 20



Table I -5: Melals Results at
Historical tiroundwaler Sampling Events

NL/Taracorp Super fund Site

Parameter
Antimony
Antimony, filtered
Arsenic
Arsenic, filtered
llerytlium
Beryllium, filtered
Cadmium
Cadmium, filtered
Chromium
Omnium, tillered
Copper
Copper, filtered
Lead
Lead, filtered
Mercury
Mercury, filleted
Nickel
Nickel, filtered
Selenium
Selenium, filtered
Silver
Silver, filtered
Ilialilum
Thallium, filtered
Zinc
?Jnc filtered

I 'nil
rng/l
m|/l
mg/l
m|/l
mg/l
m|/l
mg/l
mid
m|/l
mg/l
m|/l
m|/l
mg/l
mg/l
mg/l
m|/l
mg/l
mg/l
mg/l
mg/l
mgrt
mg/l
mg/l
m|/l
mg/l
mi/I

MCLs
fmt/U

0.006
0.006
0.05
0.05

0.004
0.004
0.005
0.003

0.1
0.1
IJ*

• i.v
0.015*
0.015*
0.002

.:• 0.004
0.1
0.1

0.05
JLOJ

-
•' - .

0.002
P-002

-

ILLINOIS
CLASS 1

STANDARDS
fmr/U
-

— 005
0.05

-

— 0.005
0005

0.1
0.1

0.65
0.65

0.0075
00075
0.002
0002

0.1
0.1

0.05
0.05
0.05
0.05

-
— '

5.0
J.Q

MW- 103-91
JULY
'1992
< 0.002

<0.003

<00006

00017

•

<0.002

<oou
H • '.

00027
:: :• ' :

0.0002
• ; K " i

•>il" !f

<0023
,'•" U :

< 0.003
,-"-M

<0.(XXM
• ( . ' • ' < > • •
<0002

^

0036

OCTODER
1992
0.014(1

< 0.0(13

<0.«106

<0005

0.029 U

<OOI4

00038

<0.0002
•» : •
<0.023

< 0.003
; . '

<0009

<o«a

0.074 J

MARCH
1993

<0060

< 0(101

<OUK)6

<0.005

<0.0|3

<0.0I4

<0002

<0.0002

<0023

<0.003

<0009

<0.002

<0.020

SEPTEMHER
1993

<0.050 '

< 0.0 10

< 0.0115

<0.()05

<OOIO

<0.(I25

<0.003

<0.0002

< 0.040

< 0.005

<0010

<0050

< 002(1

APRIL
1994

<0006

<0(IIO

<IUKM

0.005

<OOIO

<oras

<O.II03

< 00002

<0.040

<O.IK)5

0.012

<0«I2

<0tr20

OCTORGR
1994

<0006

<nnio

<IIIKM

<onos

<fl.OIO

<II.02S

<oom

<ttonn

<OMO

<II01)5

<n.oio

<d(xr2

<n020

oo
a
0)

o
«<"aa
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Table I -S: Melali Results of
Historical Orouodwaier Sampling Events

NL/Taracorp Super fund Site

Parameter
Antimony
Antimony, filtered
Arsenic
Arsenic, Qllered
llerylliiim
Beryllium, fillered
Cadmium
Cadmium, fillered
Chromium
Chromium, filtered
Copper
Copper, fillered
Lead
Lead, filtered
Mercury
Mercury, fillered
Nickel
Nickel, fillered
Selenium
Selenium, filtered
Silver
Silver, fillered
Thallium
Thallium, filtered
Zinc
7Jnc filtered

Mnii
m|/l
m|/l
mg/l
m|/1
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mj/l
jni/L

MCIi
fmt/Ll

0.006
0.006
0.05
0.05

0.004
O.CKH
0.005
0.005

0.1
0.1
13*
».3«

0.015*
0.015*
0.002
0.002

0.1
0.1

0.05
a 05

—
-

0.002
0.002

-
~

ILLINOIS
CLASS 1

STANDARDS
fmi/U
-

.'' —
0.05
0.05

—
-

0005
0.005

0.1
at

0.65
0.65

0.0075
6.0075
0.002
0.002

0.1
0.1

0.05
005
0.05
0.05

—
-

5.0
50

MW-HM
..JULY

1992
0.023(1

0.066 (3J

00019

00027
v

0.047

0.064

0.47(3
•
0.0003

0.12(3

<0003

<0.0004

<0.002

024

OCTOBER
1992
0.013(1

0.087(3]

0.00322

<o.ons

0.098 1

0097

0.42(3

0.0005

0.19(3

<0.0(I3

<0.009

<o.no2

0.38 J

MARCH
1993

<0.060

11.0046

< 00006

<oons

<O.OI3

< 0.014

0.013(2)

<0.0002

<0023

<0.an

<0.009

<0.002

<0.020

SEPTEMBER
1991

<OOSO

0018

<0005

01X15 (3

0015

<0.025

1)043(3]

<OOW2

(1047

<O.OOS

<OOIO

<0050

0072

APRIL
1994

<0(O6
<0.006
<OOIO
<O.OIO
<OOCM
<0(KM
0006(3)

<0.005
<OIIIO
<O.OIO
<0.02S
<0025

0019(3)
< 0.003

<oono2
<00002
<0.040
< 0.040
<0(I05
<0005
<OOIO
<0.0|0
<0(O2
<0(W2
<0((20
< 0.020

JULY
1994

<0006
<0«K
<OOIO
<OOIO
<II004.
<OOIM
<0(XI5
<OOU5

(1015
<O.OIO
<0.025
<0025

0032(3)
<0003
<0(«r2
<Q.ma
< (1.040
< II 040
<U005
<0005
<00|0
<00|0
< II 002
<oa«

(104(1
<no20

OCTOI1RR
1994

<OIX)6
<0006
<O.IIIO
<O.OIO
<OIKM
<0(*M
<0(»I5
<0.(»5

IKII'l
<O.OIO
<0.025
<0.ir25
O.(»l(3)

<0.003
<II.IIUI2
<00002

0052
<0(HO
<O.I».S

<0(K)5
<OOIO
<O.OIO
<0(Kt2
<0.(KI2

(MIMI
<0(I20

oo
a

I
o
•<"a
(0
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Table I -5: Melals Results of
Historical Groundwater Sampling Events

NL/Taracorp Supcrfund Site

Parameter
Antimony
Antimony, filtered
Arsenic
Arsenic, filtered
Beryllium
Beryllium, filtered
Cadmium
Cadmium, filtered
Chromium
Chromium, filtered
Copper
Copper, filtered
Ijead
Uad, filtered
Mercury
Mercury, filtered
Nickel
Nickel, filtered
Selenium
Selenium, filtered
Silver
Silver, filtered
Thallium
Thallium, filtered
Zinc
7Jnc filtered

I'nil
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/1
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/1
mg/1
mg/l
mg/l
mg/l
mi/1

MCU
/mi/L)

0.006
0,006
0.05
aos

0004
0.004
0.005
0.005

0.1
0.1

1.3*
IJ1

0.015*
0.015*
0.002
0.002

0.1
0.1

0.05
0.05

-

-
0.002
0.002_

-

ILLINOIS
CLASS 1

STANDARDS
fmi/Ll
-
-

0.05
aos

-
-

0005
0.005

0.1
0.1

0.65
0.65

0.0075
0.0075
0.002
0.002

0.1
0.1

0.05
0.05
0.05
0.05

-
-

5.0
SO

MW- 104-92
JULY

1992
0.007(1

00088

<00006

0.0033
,

0.002

<0.0|4
'• :

0.44(3

<0.0002

<0.023

<0.003

<0.00(M

<0002

0.082

OCTOBER
1992
0.01(1

01X132

<0.0006

< 0.005

0.034 J

<O.OI4

027(3

<0««2

< 0.023

<O.OU3

< 0.009

<O.OU2

0066)

MARCH
1993

<0060

<U(XI3

< 0.0006

<0005

<0.0|3

<00|4
1

0 043 (3)

<0.(XJ02

< 0.023

< 0.003

< 0.009

< 0.002

<OU20

1993
<0050

< 0.0 III

<0005

0 005 (3

<0.010

<0.025

0.520/0480(3]

<0(X»2

< 0.040

< 0.005

<aoio

< 11.050

0037

APRIL
1994

<0006
< 01X16
<OOIO
< 0.010
<0004
<0004
<0(X)5
<0.005
<O.OIO
<O.OIO
<0025
< 0.025

0.036( .1)
<0.003

<0(XKJ2
<0.0002
< 0.040
<0(MO
< 0.1105
<0005
< 0(1 10
<OOIO
< 0(102
<0002
<oir20
<0(>2fl

JULY
1994

<0.006
<0006
< II Oil)
<OOIO
<(I004
<0fl04
<OW)5
<0005
<(IOIO
<O.OIO
<U.025
<0025

0054(3)
<()003

<IMKXQ
<orxxr2
<(l.040
<II040
< (11X15

<(I(XI5
<IIOIO
<OOIO
<iina
<0002

0.02(1
<0 020

OCTOIIfiH
1994

<0.006
<0(X)6
< 0.0 1(1
<00|0
<OII04
<0(XH
< 01X15
<0.(XI5
<OOIO
<OOIO

O.CM7
<0025

0.090(3)
<oom

<0(XXQ
<ouxa
<0.(M(I
<0(MO
< 01X15
<0.(KI5
< 0(1 10
<O.OIO
<0(XI2
<0002
< 0(120
< 0(120

oo
a
u
B.
o
•<"a
a

I'uge 5 ill 2(1



Table I -S: Mci.lt Results of
Historical Qroundwaler Sampling Events

NL/Taracorp Super fund Site

I'urameicr
Antimony
Antimony, Altered
Arsenic
Arsenic, filtered
llcrytlium
beryllium, nilered
Cadmium
Cadmium, filtered
Chromium
Chromium, filtered
Copper
Copper, filtered
Lead
Lead, filtered
Mercury
Mercury, filtered
Nickel
Nickel, filtered
Selenium
Selcnjum, fiUercq*
Silver
Silver, filtered
ItaHium
Thallium, filtered
Zinc

ZiasJUioEd

I'njl
m|/l
mtfl
mg/l
m|/l
mg/l
m|/l
mg/l
mg/l
mg/l
mjfl
mg/1
mg/t
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l

JQI/L

MCU
fmt/l.)

0.006
0.006

0.05
DOS

O.IXH
0.004
0.005
0.005

0.1
0.1

1.3*
1.3*

O.OIS*
0.015*
0.002
0.002

01
0.1

0.05
0.05

—
-

0.002
0.002

—
-

ILLINOIS
CLASS!

STANDARDS
fmi/L)
-
-

005
0.05

-
-

0.005
0.005

0.1
0.1

0.65
0.65

0.0075
0.0075
0.002
0.002

0.1
0.1

0.05
0.05
0.05
0.05

—
-

5.0
5.0

MW- I05S
SEPTEMBER

1991
< 0.050

<OOIO

< 0.0(15

<0.005
.

0.029

<0.025

0.015(3)

<0.0002

<0.040

0.016

<0010

<0.050

0.039

APRIL
1994

< 0.006
<0006
<OOIO
<0(IIO
<U004
<0.«M
<0«IS
<0.005
<(I.OIO
<O.OIO
<0.025
<O.OZ5
0008(2}

<0.003
<O.OOU2
<0.0002
<0.040
<0040

0.01 1
0.014

<O.OIO
<O.OIO
< 0.002
<0002
<0020
<0.020

jin.Y
1994

< 0.006
<0.006
<OOIO
<O.OIO
<0004
<0.004
<0.005
<0(J05

0026
<OOIO
<0.025
<0.025

0.035(3)
<0.003

<O.OOQ2
<0.0002
<0040
<0040
<0.005
<0005
<0.010
<OOIO
< 0(102
<0(W2

0045
<0020

ocronfiR
1994

< 0.006

(1(129

<(IIKM

0017(3)

0.118(3)

0055

0.140(3)

<0«KI2

0.122(3)

< O.W15

<O.OIO

<0002

0.36(1

SHPTEMRHR
1993

< 0.050

0014

•court

< 00(15

11.476(3

0.056

0.143(3

<0.0<XI2

0.366(3

II.OII

<O.OIO

< 0(15(1

O.IHI

blW-|06S
APRIL

|W4
O.OOH(I)

<0.006
tl.(l8l(3)

<00lll
(11)07 (I)

<O.OU4
0(«5

< 0.005
0.183(3)
<0.0|0

0.179
<0.025
0.776(3)

<U.001
0.(KI06(3)
<00001

0.22(3)
< 004(1
< 0(105
<0.005
<OOIO
<OOIO
0(101(1)

<II.OU2
OH76

<0(RO

JULY
|</)4

<0006
< 00(16

OIM1
<OOIO
0(l(k<|)

<0004
0»W(3)

<0005
OI37(3|

<OOIO
OK.

<0(I25
0269(3)

< 0.003
o.ooi n

< 00002
0.200(3)

<0(VH)
<0(KI5
<OUI5
<0(IIO
<OOIO
(I»i3|l)

< o.ota
0671
0023

ooa
01

o
«<fa
0)

I'ilgc6(.l2d



Table 1-5: Melals Results of

Historical Orouodwaler Sampling Events

NL/Taracorp Supcrfuod Site

pnrtimcier
Aniimony
Antimony, filtered
Arsenic
Arsenic, filtered
Beryllium
Beryllium, filtered
Cadmium
Cadmium, filtered
Chromium
Chromium, filtered
Copper
Copper, filtered
Lead
Lead, filtered •
Mercury
Mercury, filtered
Nickel
Nickel, filtered
Selenium
Selenium, filtered
Silver
Silver, filtered
Thallium
Thallium, filtered
ZJnc
TJnc filtered

{'fill
mf/l
m|/l
mj/l
m|/1
m|/l
mf/l
mj/1
mf/l
m|/l
m|/l
mf/l
m|A
mf/l
mf/l
m|/l
mtyi
mf/l
m|/l
mf/l
m|/l
mf/l
ifll/l
mg/l
m|/l
m|/l
Jill

MCLs
rmc/Ll

0.006
. 0006

0.05
0.05

0.004
0.004
0.005
0.005

0.1
' 0.1

1.3*
l.3«

0.015*
0.015*
0.002
0002

0.1
01

O.OS
0.05

—
—

0.002
0.001_

ILLINOIS
CLASS!

STANDARDS
fmi/M
-
-

0.05
0.05

-

-
0.005
0.005

0.1
at

0.65
0.65

0.0075
00075
0.002
0.002

0.1
0.1

0.05
0.05
0.05
0.05

—
—

5.0
5.0

MW- 1(160
JI/LY

1992
0.003

0.013

<00006

0.0005
«

<0.002

<O.OM

0019(3

<0.0002

<0023

0.0077

<0.0004

<0002

<0.020

OCTOBER
1992

<OOI|

0.11032

<00006

<onos

0.015 U

<O.OM

0.019(3]

<0.0002

0.026

001

<0.009

<0.002

0067

MARCH
1993

<0060

< 00(13

<00006

<0.005

<OOI3

<0.0|4

<0002

<o.oan

<0.023

0.0098

<0.009

<0002

< 0.020

SEPTHMnfiR
1991

< 0.05(1

<(l(ll(l

<(l.(XI!l

<0(XI5

0019

<0025

< 00(11

<(ium

<0(MO

uon

<UOIO

<()050

«i(r2ii

APRIL
1904

< 0.006
<0(«6
<OOIO
<O.OIO
<0.004
<O.OM
<0«)5
<0.005
<O.OIO
<O.OIO
<0.025
<0025
<0(«3
<0001
<0«W2
<0.0002
<0.040
<0.040

0 COS J
0.006

<OUIO
<00|0
<ono2
<0002

(1(126
<0(«0

JULY
|9W

< 0.006
<OHI6
< II (110
<OOIO
<0«M
<00(M
<OIKI5
<0005
<OOIO
<OOIO

O.CI63
<002$
0.012 (2)
<000\

<(MKK(2
<(IO(Kr2
<U.D40
<0.(MO

IIIX1H
oum

<(I.UIO
<OOIO
<owa
< (10(12

(I (Ml
<no20

o(T()iinR
I9-J4

<oni6
<O.IXI6
<(HI|0
<O.OIO
<0(KM
<0(I04
<OIII5
<0(WS
<OOIO
<00|0
<0025
< 0.1125
<0(»3
<o.(m
<iiixKa
<antn
<0.(MO
<0040

IKVKi
U(XI6

<U.(I|0
<0.(IIO
<0(KI2
<0(XI2
<0(I20
<omn

Oo
a

o
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Table 1-5: Mclah Results of
Historical Qroundwalcr Sampling Events

NL/Taracnrp Supeifund Site

Pgrmneier
Anlimony
Aniimony, Altered
Arsenic
Ancnlc, filtered
Ikryllium
Beryllium, filtered
Cadmium
Cadmium, filtered
Chromium
Chromium, filtered
Copper
Copper, filtered
Lead
Utd, filtered
Mercury
Mercury, filtered
Nickel
Nickel, filtered
Selenium
Selenium, filtered
Silver
Silver, filtered
ItaHium
Thallium, filtered
Zinc

Ofl£jill£I£d

"nil
mg/l
mi/1
mg/1
m|/l
mg/1
m|/l
mg/1
m|/1
mg/l
m|/l
mg/l
m|/l
mg/l
m|/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l

JDld.

MCIJ
fmi/p

0.006
0.006

O.OS
0.0]

0.004
POM
O.OOS
0005

at
0.1

1.3*
i.3«

O.OIS*
O.OIS*
0.002
0.002

0.1
0.1

0.05
0.05

—
—

0.002
0.002_

ILLINOIS
CLASS I

STANDARDS
fmc/U
-
-

0.05
0.05

-
-

0.005
0.005

0.1
0.1

0.65
0.65

0.0075
0.0075
0.002
0.002

0.1
0.1

0.05
0.05
0.05
0.05

—
-

5.0
5.0

MW-I07S
JULY

1992
0.006(1

0.044

00112

00032

*

0042

0.064

0.14(3]

<00002

0.11(3,

<0003

<OQ004

<0002

025

OCTOBER
1992

<O.OI 1

0.10(3

0.0079(1

0.010(3]

0.3S J (3)

0.3

0.52(3

0.0006

0.43(3

< 0.003

<O.OII9

< 0.002

(186

MARCH
1993

< 0.060

0(126

00019

<0005

0.061

0.066

0.087(3)

<0.0002

0.092

< 0.003

<0.009

<0002

(I. IB

SHPTEMBRR
1993

< 0.050

<0.0|0

<(I(XM

<om5

0014

<0.025

0047(3]

<0 00(12

<0.04U

0011

<00|(l

<OOM)

(1(184

APRIL
1994

< 0.006
<0.006
<0.(IIO
< 0.0 10
<OIKH
< 0.004
<0.(XI5
<0.(X)5

0017
<0.0|0
<0025
< 0.025

0007
<0.001
< 0.0002
<0 01102
<0.(M(I
<0040
<0.(I05
<0(KIS
<0(IIO
<O.OIO
<0(W2
< 0(102

(I (Ml
<OI«0

JULY
|W4

<(I(XI6
<0(XNS

0012
<0(llfl
<(I(XM
<0(XM

(l(Xlrt(3)
<0005

0270(3)
<0010

O.I Id
<l)025
0077(3)

<0003
OWIIH
00015

11.257(3)
<Q.040
<0005

flOOd
<0(IIO
<I)OIO
<II(XI2
< 01X12

11282
<0(K20

orrnni-R
1994

<0.(XKi
<0006

fl.(l>/X3)
<OOIO

OIXV<|)
<O.IXH

0(Q'J(3)
<0.005
0.142(3)

<0010
0.222

<O.U25
0.176(3)

<0(J03
0.(XXI4

<00002
0.2UO(1)

<0.04Q
001(1

<0.(X)5
<0(IIO
<OUIfl
<IIIKI2
0(W1(|)

11.5')
<Otl2Q

ooa
u
3.
o
•<"a
A
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Table I-5: Metals Rcsulu of
Historical Orouailwaier Sampling Events

NL/Taracorp Super fund Situ

Puramcicr
Antimony
Antimony, filtered
Arsenic
Arsenic, filtered
Herylllum
Beryllium, filtered
Cadmium
Cadmium, filtered
Chromium
Chromium, filtered
Copper
Copper, filtered
Lead
Uad, filtered
Mercury
Mercury, filtered
Nickel
Nickel, filtered
Selenium
Selenium, filtered
Silver
Silver, filtered
thallium
llulllum. filtered
Zinc
?JDC filtered

I 'nil
ntf/l
mg/i
mg/l
mg/1
mg/l
m|/l
mg/l
m|/l
mg/l
m|/l
mg/1
mg/l
mg/l
m|/l
mg/l
m|/l
mg/1
mg/1
mg/1
mg/1
mg/l
mg/1
mg/»
mg/l
mg/l
mi/I

MCLs
fmi/Ll

0.006
0006

0.05
005

0.004
0004
0.005
0.1KIS

0.1
0.1
IJ*
1.3*

0.015*
0.015*
0.002
0.002

0.1
0.1

0.05
0.05

—

-
0.002
0.002

-
-

ILLINOIS
CLASS I

STANDARDS
fmi/Ll
-

— 0.05
0.05

—
-

0.005
0005

at
0.1

0.65
0.65

0.0075
0.0075
0.002
0.002

at
0.1

0.05
0.05
0.05
aw

-
-

5.0
5.0

MW- 1070
•JULY

1992
0.005

0065 ()

0.0016

0.0018
•

0044

0052

0.11(3]

<00002

0054

< OOOil

<0(XXM

<0002

0.22

OCTOBER
1992

<O.OII

(1.04

0.0017

<0(XIS

0 (167 J

0054

0.12(3]

0.0002

0057

<0003

< 0.009

<0.002

025

MARCH
1993

< 0.060

01(24

0.0006

<Q(XI5

0.07B

0(127

0.067(3)

<00002

0045

<0.003

< 0.009

<0.002

009)

SHITHMIIGR
1991

< 0.0511

<(Ml|(l

< 0.1X15

< II 1X15

(1076

< 11.1125

< 0(101

«I.UXI2

<OO40

<0(XI!S

<O.OIO

<Q.OSfl

005

APRIL
|W4

<0.006
<0(Xt6
<00|0
< 0.0 10
<O.IKM
<0(XM
<OIXI5
<0(XI5
<0010
<0fl|0
<OII25
<0.025
< 0.1X13
<0.()03

<UIXKT2
<0.0002
< 0.040 .
<0.040
< 01X15
<0(XI5
< Oil 10
<OOIO
<0(XQ
<0(xn
<0(I20
<0020

JULY
\W

<fl IKI6 UJ
< 1) 0116
< II (ltd
<(IOKI
<0(XH
<oom
<OIXI5
<OIXI5

OIIH(3)
<OOIO
<0()25
<0025

0(XKi
<0<I0.1

(KXUUJ
OWI06

01192
<OMO

<OIK)5 UJ
•cO.(X)5
<00lfl
<OOIO
< 01X12
< 00(12

0042
<0(T20

ocTonnii
1994

<OIKI6
<0(«6
< (101(1
<00|0
< 0(104
<0(XM
<0(XI5
<0(X)S
Oil VI)

<OOIO
O.IIKI

<o.tns
0015(2)

<OOfO
<n.txxa
<OIXX72

(Him.
<0(MO
<OIXI5
<0(XI5

<i)oi(itn
<O.OI(I
< 01X12
<0.(KI2

0(154
< 0(120

ooa
DJs.
Io««ra

(D

I'ugc9i)r2()



Table I -5: Metals Results of
Historical Oroundwaler Sampling Events

NL/Taracorp Supcifund Site

I'aratneier
Antimony
Antimony, filtered
Arsenic
Artcnlc, filtered
UciyUiuni
Beryllium, lUlered
Cadmium
Cadmium, filtered
Chromium
Cbromium, filtered
Copper
Copper, filtered
Ixad
Uad. Tillered
Mercury
Mercury, filtered
Nickel
Nickel, filtered
Selenium
Selenium, filtered
Silver
Silver, filtered
Thallium
Thallium, filtered
ZJnc
Zinc fillfrcd

I'ni1

mg/l
m|/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/1
mi/J

MCLi
(mtAA

0.006
0006

O.OS
0.05

0.004
0.004
0005
0.005

0.1
0.1

l.3»
l.3«

0.015*
0.015*
0.002
0.002

at
01

0.05
;:. frai
-

: • •;• „
0.002
0.002

—" -

ILLINOIS
CLASS!

STANDARDS
fmi/Ll
-
-

005
0.05

-
-

0.005
0.005

0.1
0.1

0.65
0.6S

0.0075
00075
0.002
0.002

0.1
0.1

0.05
. , 005

0.051 ; ! aos
—-

5.0
50

MW- I07D
QCFIKI.D
DUPLICATI

APRIL
1994

< 0.006
<0006
<0.010
<OOIO
<0004
<0.004
<0005
<0.005.
<O.OIO
<00|0
< 0.025
<0.025
<0003
<0003
<0.0002
<00002
<0.040
<0.040
<0.005
<0.005
<0.010
<oojo
< 0.002
<OOQ2
<O.Q20
<0.020

JULY
1994

<0.006
<0006
<O.OIO
<OOIO
<0.004
<0.004
< 0.005
<0.005

0.158(3)
<OOIO
<0025
<0.025

0.006
<0(O3

0.0012
<0.0002

0.116(3)
<0040
<0.005
<0.005
<O.OIO
<boio
<0.002
<0.002

0032
<0020

OCTODGR
1994

<0.006
<0.006
<OOIO
<O.OIO
<0fl04
<0.004

0.006(3)
< 0.005

0.062
<O.OIO

0.253
< 0.025

0.091(3)
<o.om
<oona
< 0.0002

0067
<0.040
<0005
<0005
<O.OIO
<0.010
<0.002
<0002

0.189
<0.020

o
or
0)

3.io
a
n
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Table 1-5: Metals Kcsulls of
Historical Orouadwaler Sampling Events

NL/Taracorp Supcrfund Site

Parameter
Antimony
Antimony, Bltered
Arsenic
Ancojc, filtered
Beryllium
Beryllium, filtered.
Cadmium
Cadmium, filtered
Chrom{urn
Cbronjum, filtered
Copper
Copper, filtered
Lead
Lead, filtered
Mercury
Mercury, filtered
Nickel
Nickel, filtered
Selenium
Selenium, filtered.
Silver
Silver, filtered
lhalllum
lhalllum, filtered
Zinc
Zinc filtered

I'nil
mg/l
m|/l
m|/l
mi/1
mg/l
m|/l
mg/l
m|/l
mg/l
mg/1
mg/l
mg/l
mg/l
m|/l
mg/l
mg/l
mg/l
m|/l
mg/l
m|/l
mg/l
m|/l
mg/l
mg/l
mg/l
mi/1

MCU
fmi/l.l

0.006
0.006

O.OS
0.04

0.004
0.004
0.005
0.003

0.1
0.1
i.y

: i.y
0015*

: 0.015*
0.002
0.00?

0.1
0.1

0.05
0.05

—
.-

0.002
0.002

—
-

ILLINOIS
CLASS 1

STANDAIUK
(mt/\.\
-

—
O.OS
0.05

-
- .

0.005
Q.OQ5

0.1
; at

0.65
0.65

00075
0.0075
0.002
0.002

0.1
0.1

0.05
005
0.05
0.05

—
-

5.0
5.0

MW- I08S
SHPTHMDRR

1993
< 0.050

0.109(3)

<0.005
I ;,

0475(3)
•

0.082

0.092

102(3)
( •

<0.0002
l - ' - : - - .

0.254(3)

<0.005

<O.OIO

0.07(1)

0.567

APRIL
|W4
0.007(1)

<0.006
0.017

<O.OIO
<0.004
<0.004
0.180(3)
0.144(3)

0.043
<0.010

0.039
<0.025
0.312(3)

<0.003
<00002
<OOOQ2

0075
<0040
<0.005
<0005
<0.0|0
<OOIO
0.008(1)
0.003(1)

0.177
0.023

JULY
W4

<0.006
<0.006

0.025
<OOIO
<0.004
<0.004
0.21X3)
0.123(3)

1.3X3)
<O.OIO

0.140
<0.025

0.246(3)
<0.003

00015
0.0005

0.91)0(3)
0.083

<0lfl5
<0.005
<OOIO
<O.OIO

0.011(1)
0.00X1)

0.376
0151

ocTonnii
|'W4 •
001(1(1)

<0006
0(»l(l)

<OOIO
<0004
<0004
0961(3)
0360(3)
0.3IR(3)

<O.OIO
O.lllfl

<0.02S
1.17(3)

<0.003
0000.̂

<00002
0.492(3)

0.073
< (10(15
<000$
<O.OIO
<OOIO

OOIH(I)
oooxi)

0759
0159

O
o
Q.

<U

a.
I
o
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Table 1-5: Metals Results of
Historical Oroundwaier Sampling Events

NL/Taracorp Supcrfund Site

I'ammeier
Antimony
Antimony, filtered
Arsenic
Arsenic, filiercd
Beryllium
OeryUlum, filtered
Cadmium
Cadmium, filtered
Chromium
Chromium, filtered
Copper
Copper, filtered
Ixad
Uad, filtered
Mercury
Mercury, flllered
Nickel
Nickel, filtered
Selenium
Selenium, filtered
Silver
Silver, Tillered
Ilialllum
Ihalllum, filtered
Zinc
ZlEjJliatp;

i'n'1
mg/l
m|/l
mg/l
mg/l
mg/l
m|/l
m|/l
Olf/l

mg/l
mg/1
mg/l
mt/l
mg/l
mi/1
mt/l
mg/1
mg/l
m|/l
mg/l
mg/l
me/I
m|/l
mg/l
mg/l
mg/l
JDll

MCU
fmt/U

0.006
0.00$
0.05
0.05

0.004
0.004
0.005
0.005

0.1
0.1
1.3*
1.3*

0.015*
6.015*
0.002
Q.OOZ

0.1
O.I

0.05
0.05

-

—
0.002
0.003

-

ILLINOIS
CLASS 1

STANDARDS
fmB/U
-
—

DOS
. 0.05

-
-

0.005

6.005
0.1
0.1

0.65
065

0.0075
0.0075
0002
0002

0.1
0.1

0.05
0.05
005
0.05

—
-

5.0
5.0

Mw-ioan
JULY
1992

< 0.008

<0003

<00006

8.5(3]
' «

0.006

<O.OI4

0023(3

< 00002

0.46(3]

<0003

<0.0004

0.046(1

28(2

OCTOBER
1992
0.022(1

0.018

0.00202

9.6(3

0.073 J

0.045

0.14(3]

0.0002

063(3

<0.003

<0.009

0046(1

34(2]

MARCH
1993

<0.060

<0.003

<00006

1.9(3)

0.022

<O.OI4

0.0043

< 0.0002

017(3)

<O.OI5

<0009

0028(1)

7.6(2)

SRITEMHRR
IWI

<0050

<»0|(l

<0005

4.51(3

<O.OIO

<0.025

< 0.003

<0(XXI2

03H(3

<0()05

<00|U

<(I().S(I

181(2

APRIL
1994

<0.006
<0.006
<O.I)IO
<O.OIO
<0.004
<0.004

5.41(3)
5.08(3)

<O.OIO
<O.OIO
<0.015
<0025
< 0(103
<0«W3

<(MXKI2
< 00(102

0 435 (3)
0.396(3)

< 0(105
< 0.005

0012
<o.nio
0.045(1)
0043(1)
21.1(2)

2i;m

JIH.Y
1994

<0.006
<0006
<OI)10
<O.OIO
<0004
<0«M

10.3(3)
9.4X3)

IUH)(3)
0014
0053

<0025
O.l(>2(3)

0.004
<I(«I09
0(1012

• 0.793(3)
0.564(3)

<U(RI5
<oais
<o«m
<0fl|0

0(M4(I)
11.101(1)

3H.f<2)
11.3/21

orrniu-K
1994

<0006
<0.006
<0(IIO
<OOIO
<0(K>t
<0.004

ilA3)
10.8(3)

<0.0|0
<00|0
<0»25
< 0.025

0(117
<oixn

<U(KKI2
<OWKI2

OIM9(3)
0818(3)

<0(Nl5
< 0(105
<OII|0
<0(IIO

0111(1)
O.H6(I)
44.9(2)
42«2\

oo
a

0)a.
o
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Table 1-5: Mclali Results of
Historical Groundwaier Sampling Events

NL/Taracorp Super fund Site

Parameter
Antimony
Antimony, filtered
Ancnic
Artenfe, filured
Beryllium
Beryllium, Uttered
Cadmium
Cadmium, flliered
Chromium
Ouomlum, flliered
Copper
Copper, Tillered
Lead
Lead, flliered
Mercury
Mercury, filtered
Nkkcl
Nickel, flliered
Selenium
Selenium, flliered
Silver
Silver, filtered
thallium
'thallium, flliered
Zinc
7Jrc. fllitrcd

I'nli
m|/l
nt|/l
m|/l
mtyl
m|/l
mi/I
mg/l
mg/l
m|/l
mg/1
m|/l
mf/l
mg/l
m|/l
mj/l
m|/l
mi/I
m|/l
mt/l
m|/l
mt/l
mt/1
mg/1
mt/l
mg/1
JQld.

MCU
(mtA.\

0.006
QOD4
0.05
0.05

0.004
0004
0.001
aooj

ai
ai

l.3»
1.3*

0.015*
0.015*
0.002
0002

01
0.1

0.01
0.05

-

—
0.001
O.OOZ

-
—

ILLINOIS
CLASS 1

STANDARDS
fmt/Ll
-
-

aos
aos

—
—

0.005
0.005

0.1
0.1

0.6S
0.6S

00075
0.0075
0.002
0.002

at
0.1

0.05
0.05
O.OS
0.05

-
—

s.o
5.0

MW-IOBD
QCFIRLD DUPLICATE

IULY
1992

< 0.002

<0.003

0.0007

9.0(3

•

0.006

<OOM
• ' i

0.026(3

< 0.0002
> "•

047(3]
> '

<0.003

<0.0004

0.048(1

26(2]

OCTODOR
1992

<aou

0.023

0.00188

9.2(3)

0.084 J

0.044

O.IS(3)

0.0002

0.64(3)

< 0.003

<0.009

0051(1)

34(2)

MARQ1
1993

< 0.060

<0.003

<00006

1.9(3)

0.029

<O.OI4

0.0038

<o.oom

0.18(3)

<0.01!f

<0.009

O.in9(l)

7.7(2)

SEFTliMnGH
1993 .

<0050

<00|0

<O.OO.S

4.42(3

<O.OIO

<0.025

<o.nn

<o(xxa

0.302(3

<nnos

<nom

0(15(1

17.9(2

oo
a
aia.
o
•<"a
A3

I'nge



Table I -5: Mclals Results of
Historical Groundwalcr Sampling Events

NL/Taracorp Super fund Site

Parameter
Antimony
Antimony, filtered
Arsenic
Arsenie, filtered
Beryllium
Beryllium, filtered
Cadmium
Cadmium, filtered
Chromium
Chromium, filtered
Copper
Copper, filtered
Lead
Uad, filtered
Mercury
Mercury, filtered
Nickel
Nickel, filtered
Selenium
Selenium, filtered
Silver
Silver. Altered
Thallium
Thallium, filtered
Zinc

"nil
mf/l

mf/l
mf/l

mf/l
m|/l
mffl
ntf/l

mf/l
m|/l
ml/I
mi/I

mi/1
mf/l
mf/l
mf/l
mi/I
mf/l
m(/l
mt/l
JDId

MCU
fmi/1.1

0.006
0.005
0.05
005

0.004
0.004
000$
0.005

0.1
at

1.3*
1.3*

O.OIS*
0.015*
0.002
0.002

0.1
0.1

O.OS
0.05

0.002
0.002

ILLINOIS
CLASS 1

STANDARDS
rmt/l.l

0.05
aos

-

0.005
0.005

01
ai

0.65
0.65

0.0075
00075
0.002
0.002

0.1
0.1

0.05
aos
0.05
0.05

5.0
SO

• ' !

MW-109
JULY

1992
<0002

<0.003

<0.0006

0.0028
4

<0002

<O.OI4

0.0046

<0.0002

<0023

<0003

<0.0004

<0002

0.057

OCTOBER
1992

<0.01I

<0.003

<0.0006

<0005

<O.OI3

<O.OI4

001!) (3)

<0(XXQ

<0.02)

<0.003

<0.(X)9

<OOU2

0.077 J

MARCH
1991

<0.060

<0.003

<0.0006

<0(X)5

<O.OI3

<OOM

< 0.002

<0 00(12

<O.OU

<0001

<0.009

<0002

<0.020

SHPTEMBEIl

(' <OOMI

< 0.0 III

1 <0005

< II 1X15

<n.nio

<(I(G5

l|

'
|f <0(XXI2

; (IM9

< 01X15

<00|0

< (105(1

<0070

APRIL
\'f»

<0.006

<O.OIO

<0.(XM

«UXI5

<0.(l|0

<U(I2S

«I(KI3

<0(XKI2 .

<0<M(I

< (11X15

<OII|0

<(iixr2

< 01120

JULY

<O.OU6

<uio

<0(XM

< II 1X15

<(UIIO

<(I.02S

<ii(xn

<(KXXf2

< II (Mil

< 111X15

<(l(ll(l

<(i(xr2

< II (12(1

ocronmi

<0.(Kki

< (1111(1

<0(KM

<OUI5

< (1(1 Id

uun

< 01X11

<(MXXI2

< II (Mil

< (11X15

< (1(11(1

<0<XI2

< (1 112(1

oo
a
u
3.
o
a
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Table I -5: Mclals Results of

Historical Qroundwaler Sampling Rvcnls

NL/Taracorp Supcrfund Site

I'arumeier
Antimony
Antimony, filtered
Arsenic
Arsenic, filtered
Beryllium
Beryllium, filtered
Cadmium
Cadmium, fiHered
Chromium
Chromium, filtered
Copper
Copper, filtered
Lead
Uad, filtered
Mercury
Mercury, filtered
Nickel
Nickel, filtered
Selenium
Selenium, filtered
Silver
Silver, filtered
Tnalllum
ITialllum, filtered
Zinc
7Jnc filtered

('nil
mg/l
mj/1
mg/l
mg/l
m|/l
m|/l
m|/l
m|A
mf/l
oi|/l
mg/l
m|/1
mffl
m|/l
mg/l
mi/I
mg/l
mg/l
mg/l
mi/I
m|/l
rri|/l
mg/l
m|/l
mg/l
mi/1

MCI*
-fmi/U

0.006
0.004
0.05
0.05

0.004
0.00<
0.005
0.005

ai
ai
l.3»

i4«
0.015*
0.015*
0.002
POQJ

0.1
0.1

0.05
aoj

-
—

0.002
0.003

-
- '

IU.INOIS
CLASS 1

STANDAJtDS
(me/I.)
-
-

0.05
0.05

-
-

0005
6.005

0.1
at

0.65
0.65

0.0075
00075
0.002

:< . 0.002

O.I
01

0.05
0.05
0.05
0.05

-
-

5.0
5,0

MW- 109-92
nn.v
\Wl

<0.002

<o.oai

<00006

00018

' •
0.003

<O.OM
1 - . .

0018(3]

<OOOQ2
i:

<0023

<0003
I -

<00004

<0.002

0081

OCTODER
1992

<O.OII

<0003

<0.0t)06

<0005

0.021 U

<O.OJ4.t

0.0038

<POOQ2

<O.OI3

< 0.003

<0.009

<0«R

0 (157 J

MARCH
1993

<0.060

<O.OQ3

<00006

<0.005

<00|3

<0.0|4

<0.002

<0.0002

<0023

<0003

<0009

<0.002

<omo

SCPTHMUnR
I'W -

; <o.05(i
1

f-
<001(l

j <nm.s
i

<oa>5

<0.0|0

<0025

i'l < 0.003
«!

< 00002
1

1,
1 <0040

<0.005

<OOIO

<OOMI

<(I(I2II

APRIL
|W4

<0.(U6

<0.(UO

<OIXM

< 01X15

0011

<0.025

< 0.003

< 0.00(12

<0.040

<0(I05

<OOIO

< 01X12

< 01120

JULY
\W4

<0.006

<II.01I)

<IUMM

<0005

<00|0

<Otr2S

<00f»l

<ootxr2

' <OWO

<«Ml5

<OOIO

<(I(KI2

< lUCII

OCTOIIRR
1994

<0.(KI6

<O.IIIO

<OIKM

<0(X)5

<OOIO

0154

<oixn

<0(X«I2

<0040

<OIKI5
'

<OII|0

«IUI2

II IKi<)

o
o
a

«<a
fi)

I5(i<20



Table I-5: Metals Reiutli of

Historical Q round wafer Sampling Bvenls
NI./T»ricorp Super fund Silo

I'urumctcr
Amlmony
Antimony, filtered
Arsenic
Anenio, filtered
Beryllium
Beryllium, filtered
Cadmium
Cadmium, filtered
Chromium
Chromium, tillered
Copper
Copper, filtered
Lead
Lead, filtered
Mercury
Mercury, filtered
Nickel
Nickel, filtered
Selenium
Selenium, filtered
Silver
Silver, filtered
Thallium
TJulllum, mured
Zinc
Zinc, tillered 1

Unit
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
lli|/l
mg/l

JDId

MCU
fmi/U

0.006
aoM

0.05
0.05

0.004
0004
0005
0.005

0.1
ai

1.3*
ir

0.015*
OJM5»
0.002
0002

0.1
at

0.05
0.05.

-
;• —

aoo2
0.002

ILLINOIS
CLASS 1

STANDARDS
fmi/Ll

-
'• -

0.05
aos

-
-

0005
6.005

0.1
0.1

0.65
0.65

0.0075
00075
0.002
0.002

0.1
0.1

0.05
0.05
0.05

;.: 0.05
-

5.0
5.0

MW-IIO
.JULY

IW2
< 0.002

<0003

<0.0006

0.0013
,

<0002

<0.0|4

0.0042
- • ' • i

<0.0002

<0.023

<0003

<0.0004
'

< 0.002

0.043

ocrnnRR
\m

<O.OI1

< 0.003

<0.0f)06

< 0.0(15

<O.OI3

<O.OI4

0.017(3

< 0.0002

0.01)

< 0.0(1]

< 0.009

< 0.002

0.078

MARCH

< 0.060

<0.003

<oono6

<0005

<OOI1

<O.OI4

< 0.002

< 0.00(12

< 002.1

<n.nn

< 0.009

< 0.002

< 0.020

snrmMnRR
IW1

, <o.oso
I
' < II OKI

<OIX)5
:,

<0005

<OOIO

<o.tn5

<0001
(1

<Q(*m
1

| <004fl

i <n(Kis

<«OHI

<0050

<U020

APRIL
IW4

< 0.006

<0(IIO

<0(XM

<O.IXI5

<fl.lll(l

<0025

<0.(KH

< 00002

<0(MO

<ll.(xi5 J

< OHIO

< (1.1X12

<OII2D

JULY

<0 006

<OOIO

<0.«M

<OIKI5

<OOIO

(1043

<0001

< 11.01X12

< II 04(1

<II.IXI5

< 11.1110

<II(XI2

IIII92

orronRR

<0.006

<0(llfl

<0.(XM

<OIXI5

<ti.iiin

IIIUH

<0.(XI1

<0(XKI2

<O.IMO

< 0.1X15

<n.itnt

<O.IXI2

II 051

MW-IIII
ocrii-i i)

pU|'j.|(:All
""Jill V '

<0.(XKi

<ninii

<(IIKM

<0(XlS

<(lll|0

II II /(I

< O.IK 11

•cOOUll

<(I(U(I

<(K«lS

< on 111

<II(XI2

OIIHI

sI
ft!a.
o
<a
ID

Tugc 16 u( 211



Table 1-5: Mclili Rciulu of
Iliiloricil Oroundwaler Sampling Rvcnls

NL/Taracorp Siipcrfund Site

Pufwneipr
Antimony
Anllmoajr, filtered.
Arsenic
Anealo, Altered
llcryllium
Ueryillum. fillered
Cadmium
Cadmluri), Altered
Chromium
Cbroinlum, flllered
Copper
Copper, fljlered
Ixad
Lead, fillered
Mercury
Mercury, filtered
Nickel
Nickel, filtered
Selenium
Selenium, filtered
Silver
Silver, fillered
thallium
Thallium, filtered
Zinc
flflcJUlHejl

Unil
m|/l
mi/t
m|/l
01|/l

mg/l
mg/l
mg/l
mg/1
mg/l
mg/1
mg/l
m|/l
mg/l
rn|/l
mg/l
m|/l
m|/l
m|/l
mg/l
m|/l
m|/l
m|/l
mg/l
mg/l
mg/l
JDld

MCU
fmf/|.)

0.006
1 .0.00$

0.05
0.0)

0.004
0.004
o.ons
0003

0.1
0.1

1.3*
1.3*

0.015*
0.015*
0.002
0.002

0.1
0.1

0.05
0.05

-

0.002
0.002

ILLINOIS
CLASSI

STANDAUDS
(mt/l.\
-

—
O.OS
0.05

-

— 0.005
QOQ5

ai
ai

0.65
: 0.65
0.0075
6.0075
0.002
0002

0.1
0.1

0.05
0.05
0.05
0.05

5.0

so

MW-lll-92
JULY

1992
< 0.002

0.0046

<00006

<00003
•

<0.002

<O.OI4

0.003

<0.0002

<0.023

<000.1

<00004

<0.002

0.043

OCTOBER
1992
<0.0||

0.0037

<o.ono6

<O.IK1S

0.024 U

<O.OI4

0009(2

< 00002

< 0.023

< 0.1X13

<00(>9

< 0.0(12

0.073

MARCH
1993

<0.060

<0(W3

<oono6

<O.MIS

<O.OI3

< 0.014

< 0.002

<o.ono2

<0.023

<0.()03

<0009

<ono2

<0.020

SRPTRMHI'.R
1993 '

, <0.050•ii
t

<00|0

«I(I05

<«(X1S

<onio

<O.II25

<0003
' *l

<(t(ntn

' <QMlt

<(>\W>

<OOIO

< II Old

< 0.020

APRIL
IW

< 0.006

<OOIO

<0(KM

<i\(M

<00|0

<0.025

<0.fl03

<OI«KK2

<0(HO

<II.III5

< 0(110

< U UO

<O.II20

JULY
1994

<0.006

<0(l|0

<O.OIM

<II(X>S

0.015

II.02U

<o.no3 uj

<IMKII2

< 0.040

<OIKIS»IJ

<(IOI(I

< (1(1(12

OOBH

orroni-R
I9<)4

< 0.006

<tUMU

<(I(KM

<(I(»IS

< 0.0 10

<O.H25

<omn

<OIHKI2

<OIMfl

<(l(lrt

< 0(1 III

<OUI2

< 01120

o
oIat
3.
o
•<"aa>

170(20



T»blc I -5: Metals Rcsulli of
Historical Orouodwatcr Sampling Events

NL/Taracorp Supcrfund Site

I'ariuneier
Antimony
Antimony, filtered
Arsenic
Arsenic, filtered
Beryllium
Beryllium, filtered
Cadmium
Cadmium, Altered
Chromium
Chromium, filtered
Copper
Copper, filtered
Lead
Lead, filtered
Mercury
Mercury, flllcred
Nickel
Nickel, filtered
Selenium
Selenium, filtered
Silver
Silver, altered
Thallium
Thallium, filtered
Zinc
Tine, filtered

1'nii
mf/l
mf/l
mf/l
m|/l
mf/l
mf/l
mf/l
mg/1
mf/l
mf/l
mf/l
mf/l
mf/l
mf/l
mf/l

mf/l
mf/l
mf/l
mf/l
mf/l
mf/l
mf/l
mf/l
mf/l
miA

MCU
/mi/I.)

0.006
O.OOd
0.05
0.05

aoo4
aoo4
0.005
6.005

0.1
ai
M*
1.3*

0.015*
0013*
0.002
p.ooi
ai
0.1

0.05
005

-
; ^

0.002
6.003

-
-

ILLINOIS
CLASS 1

STANDARDS
ima/l.t
-
-

005
0.05

-

— 0.005
0.005

0.1
ai

0.65
':•• 0,65

0.0075
! , 0.0075

0002
| :< •'. 6.002

ai
ai

0.05
<v A ,: 0-05

0.05
, aos

-
—

5.0
5.Q

MW-lll-92
QC FIHLD DUPMCATR

JULY

<aoo2

0.004

<0.0006
*

0.0004
*

<0.002

<aou

0.0094(2
!. 1 • : .

<00002

<0.023

<0.003

<0.0004.

<0.002

0.059

OCTOIinR
1992

<0.0||

< 0.0(13

<0.0006

<oons

0027U

<aoi4

00072

<0.0002

<0.023

<0003

<0009

<O.OD2

0.068

MAUCII
1991

< 0.060

<O.IKH

<0.0006

<OOOS

<OOI3

<aoi4

<0.002

<0.0002

< 0.023

<0003

<0.009

<0002

<002()

si;rn-M(ii',K
1991

< 0.050
'(

<0(XIS
,

<o.ons

<00|0

<0025

<fl.003
.1
'<0.0002

I,1 <0.(MO
1

, <0.005

< 0.0 10

<0050

< 1)021)

Al'UII.
1994

< 0.006

<OOI(I

<0«M

•<H.(XtS

<00|0

<0.025

< 0.003

<00002

<0.04U

<0.005

<00|0

<0002

<O.II2«

ocroiuiii
1994

< 0.006

<tiinn

<O.INM

<O.IN)S

<II«IO '

<aii2S

<ntiin

«ltt«2

<0(MO

< 0(105

<0()|0

< 0.002

< 01120

ooa
ru

o
•<
a
A



Table 1-3: Mclals Resulu of
Historical Qroundwaler Sampling Bvcaii

NL/Tiracorp Super fund Sile

Pgfffpeicr
Antimony
Antimony, filtered
Arsenic
Arsenic, filtered
Ueryllium
Beryllium, filtered
Cadmium
Cadmium, filtered
Chromium
Chromium, filtered
Copper
Copper, filtered
Lead
Lead, filtered
Mercury
Mercury, filtered .
Nickel
Nickel, filtered
Selenium
Sclcnjurii, filtered.
Silver
Silver, flllered
Thallium
Tfaaijluin, filtered
Zinc

Unit
mgA
mg/1
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mgl
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
m|/l
mg/l
mg/l
mg/l
mg/l

mil!

(mi/\.\
0.006
6.006
0.05
0.05

0.004
0004
0.005
0.005

0.1
0.1

1.3*
• |.|*
0.0l5»

• OAI5*
0.002
Q.002

0.1
: W

0.05
6-05

-
•• • T.

0.002
' 0.0(H|

;

ILLINOIS
CLASS 1

STANDARDS
(mi/Li
-
-

0.05
0.05

—

— 0.005
0.005

0.1
ai

0.65
0.65

00075
00075
0.002
0.002

0.1
0.1

0.05
. 0,05

0.05
.'. 0.05

-
; •«

5.0

MW-II2
QCRINSATE BLANK

JULY
1992

< 0.002

0.0032

<0flfl06

<0.0003
•>

<O.OD2

<O.OM

<0.002
• ••':' ;

<Q0002

<0023
; . 1* " f.

< 0.003

<0.0p04
'i

<p.002
'•'• i

<0.020

OCTOBER
1992

<00||

< 0.003

< 00006

<0.rt»5

<0.0|3

<O.OM

<0.002

< 0.0002

<0.023

<0003
i

<0.009

<0.002

<0020

MARCH
199}

<a060

< 0.00.1

<0.tXK)6

<OOUS

<0.0|3

<O.OM

<0.002

<O.OnU2

<0.023

<0.003

<0009
'

<0.002

<O.Q20

SEITIiMBEH
1991

, <0.050 '
1

< 0.0 1(1

<(I.(KI5

<0.0(IS

<(IOIO

<0025

< 0.003
ii

<OOIXB
:i

1 <0.040

1 <O.OttS

<OOIO

<0.050
. *

<0020

Al'lilL

<0.006

<0(l|0

<U.(XM

<0(»S

<UOIO

<0(I25

<0.003

<0(XMI2

<0040
*

<II.OOS

<O.OIO

< 11.002

<0020

JULY

<aoo6

<OOIO

<0.(KM

<0(KI5

<U.(I|0

<0.(I2S

< 0.003

< (1 0002

<0040

<fl.lNl5

<OOIO

<0002

< 0.020

(jaoui-H

<0.006

< (I II III

<(I(KH

<OH>5

<(l.(l|0

<OII25

< 01103

<OIXII2

<0(MO

<0«IJ

<(IOI(I

0001(1)

<0020

MW-H1
oc

jdNSAII:
Af'UII

<0(I06

<ll Old

<(IUM

< I) IRIS

<llll|(l

<IMI2S

<(MKH

<II(IIII2

<0(M(I

<0(KIS

<(l(l|(l

<o«n

< 0(12(1

O
ot
Al

5.
O

afo
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Table 1-5: MctaU Results of
Historical Oroundwater Sampling Bvcnts

NL/Taracorp Superfund Site

Notes;

U - The compound was analyzed for but wai not delected. The associated numerical value Is attributed to contamination
and is considered to be the sample quanilf atlon limit.

J - The associated numerical value is an estimated quantity. '

• - Action Level that iriff ers treatment.
i

(1) - Sample concentration is above the MCL

(2) - Sample concentration b above the Illinois Oroundwaier Quality Standard for a Class I Potable Resource.

(3) - Sample Concentration is above both the MCL and the Illinois Class I Oroundwater Quality Standard
Illinois Class I Oroundwaier Quality Standard.

o
Q.

I
O
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Page 20 of 20


